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PREFACE 

The aims of "Hamilton's Standard Arithmetic" are: 
first, to give the pupils such training as will lead to speed 
and accuracy in the use of numbers; second, to develop 
their power of mathematical reasoning ; third, to appeal 
to the interests of the children by presenting the problems 
in settings connected with their everyday experiences. 

The series consists of three books. Book Two is intended 
to cover the work of the fifth and 9ixth years. 

Attention is invited to the following features of this book : 

1. The prominence given to drills intended to give skill, 

2. The frequency of systematic reviews. 

3. The easy steps in gradation. 

4. The interesting character of the problems, drawn from 
the pupils' activities at home and at school, as well as from 
their relations to community life. 

5. The close relation of business problems to real con- 
ditions. 

6. The abundance of exercises for oral drills. 

7. The utilization of the pupils' self-activity in construc- 
tive work. 

8. The emphasis placed on correct interpretation of 
problems. 

9. The encouragement of pupils to use the most econom- 
ical methods for the solution of problems. 

3 



4 PREFACE 

10. The training in estimating and in checking results. 

11. The appeal made to observation as a stimulus to 
mathematical thought. 

12. The omission of obsolete subjects and of problems un- 
related to everyday experience. 

The first two chapters contain the fifth year 9 work^ and 
the third and fourth chapters, the sixth years work. The 
first chapter is devoted chiefly to the treatment of common 
fractions. The second chapter takes up the simpler proc- 
esses in decimals. The third chapter completes decimals 
and begins percentage. The fourth chapter continues per- 
centage, with its simpler applications, and gives an easy 
treatment of interest. 

In addition, each chapter provides for a thorough review. 
Much practice is given also in denominate numbers and in 
mensuration, in scale drawing, and in practical problems 
relating to the common affairs of life, such as marketing, 
traveling, furnishing a house, and keeping simple accounts. 

SAMUEL HAMILTON. 
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CHAPTER I 

NOTATION AND NUMERATION 

ARABIC NUMBERS 




1. In 376, for what does the 6 stand? the 7? the 3? 
376 = 3 hundreds, 7 tens, 6 ones. 

a. Read 3498. For what does each figure stand ? 

Each figure has a value that depends on its place in the 
number. The first place beginning at the right of a number 
is called ones' place ; the second, tens' place ; the third, hun- 
dreds' place i the fourth, thousands' place, etc. 

3. Show that the left-hand 2 in the number 222 has a 
value, because of its place, that is, 10 times the value of the 
middle 2, and 100 times the value of the right-hand. 2. 

When a number contains more than three figures, it is 
separated into groups, or periods, of three figures each, begin- 
ning at the right. The names of the places in each period 
are the same. The name of the first period is units ; of the 
second period, thousands ; of the third period, millions. 

The number on the blackboard above shows the arrange- 
ment of periods, and the three oi'ders of figures in each. 
The number is read, " 100 million, 641 thousand, 376." 



8 NOTATION AND NUMERATION 

Beginning at the right, mark off into periods, and read: 
4. 2439 7. 768650 lo. 405682 13. 1578563 

5- 3750 8. 775570 ii. 140560 14. 1556893 

6. 4005 9. 205605 12. 685000 15. 1003704 

Observe that naughts are enumerated but never read; that and is 
never read between integers; and that the first period is simply read but 
not named. Thus, 376 is read three hundred seventy-six. 

Write : 

16. 6 thousand 3 hundred 75. 

17. 10 thousand 4 hundred 6. 

18. 150 thousand 5 hundred 25. 

19. 5 million 825 thousand 5 hundred 4. 

20. 5 million 25 thousand 3. 

21. 2 million 22 thousand 60. 

22. 6 million 27 thousand 9. 

23. 5 million 5 thousand 5. 

24. 8 million 8 thousand 85. 

25. Ten thousand one hundred ten. 

26. Five million two hundred fifty. 

27. Six million six thousand six. 

28. Sixty million one hundred fifteen thousand five hun- 
dred seventy-nine. 

29. Forty million four. 

30. One million. 

31. Ninety-nine million six hundred thousand nine hun- 
dred. 

32. Eight million two hundred twenty-eight thousand 
two hundred one. 

33. Ninety-eight million one hundred thousand nine hun- 
dred fifty-four. 



NOTATION AND NUMERATION 
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DOLLARS AND CENTS 




^mt 



10 cents = 1 dime 

10 dimes = 1 dollar 

100 cents = 1 dollar 




Since 10 dimes equal a dollar, 1 dime is -^^^ of a dollar, and 
since 100 cents equal a dollar, 1 cent is yJit oi a dollar. 
Tenths and hundredths of a dollar are sometimes called deci- 
mal parts of a dollar. 

1. How many tenths of a dollar are 2 dimes ? 6 dimes ? 

9 dimes ? 

2. How many hundredths of a dollar are 2 cents ? 5 cents ? 

10 cents ? 25 cents ? 

Dollars and cents are written thus: $3.07, $3.25. 
Cents are written thus : f.Ol, $.02, $.03, $.25, $.67. 

Note. — 1 cent may be written either $ 0.01 or $ .01 ; 25 cents may be 
written either f 0.25 or f .25, etc. The naught preceding the decimal 
point does not affect the result, and is sometimes written to show more 
prominently that cents and not dollars are represented. In columns, $3 
is often written $3.00, $50 is written $50.00, etc. 

The point separating the dollars and cents is called the 
decimal point. 

Write in figures : 

3. 5 dollars and 8 cents ; 107 dollars and 7 cents. 

4. 9 dollars and 10 cents ; 250 dollars and 5 cents. 

5. 107 dollars and 75 cents ; 300 dollars and 10 cents. 



Note. — Always read the word and between dollars and cents. Thus, 
9 6.09 is read six dollars and nine cents. 



10 NOTATION AND NUMERATION 

Read ; then write from dictatioD : 



fi. 


*5.09 


• »5.05 


«3.00 


«4.00 


» 12.( 


7. 


♦6.00 


»0.07 


(1.02 


t .98 


t 20.( 


8. 


»8.47 


»9.99 


*1.00 


»1.66 


«254.J 


9. 


» .05 


« .99 


«1.01 


t .75 


«201.e 


10. 


«7.09 


« .37 


»1.74 


i .81 


»150.5 



ROHAN NUMBERS 

1. Without looking at the clock 
face, write the Roman numbers show- 
ing the twelve houi-s. 

Note. — The Roinatu used these oumbers 
for placing inscriptions oc monumento, and 
for dividing books into chapters. We use 
them for the aanie purposes and on the clock 
face.' 

2. Memorize: 




Letters 


I 


V 


X 


L 


C 


I) 


H 


Values 


I 


5 


10 


50 


100 


500 


1000 



I. When a letter is followed hy the »ame letter or hy one q) 
leM value, the values of the letters are to be added. Tims, X J 
= 20 ; XI = 11 ; XXX = 30. 

Write in Roman numbers : 

3. 18 16 83 18 27 36 6( 

». 81 32 17 26 28 55 51 



NOTATION AND NUMERATION 11 

II. When a letter is followed by another of greater value^ the 
value of the smaller is to be subtracted from that of the greater. 
Thus, IV = 4 ; IX = 9 ; XL = 40 ; XC = 90. 



Write in Roman numbers : 










5. 41 46 43 


47 


91 


93 


96 


6. 42 44 46 


48 


94 


96 


97 



III. When a letter is placed between two letters of greater 
value, the value of the smaller is to be svi>tracted from the sum 
of the other two. Thus, XI V = 14 ; XIX = 19 ; XXIX = 29 ; 
XLIX = 49. 

Write in Roman numbers : 

7. 24 39 44 64 69 74 89 

8. 29 34 49 69 64 79 84 

9. A book has twenty chapters. Write them in order. 

IV. The letter C represents 100 ; D represents 500 ; M rep- 
resents 1000. Thus, XC = 90; XCV = 95; MD = 1600; 
DC = 600 ; MDCCCCXIII = 1913. 

Read: 

10. XXI LXV XLIV 

11. XXIV LXXI XCVII 

12. XXVIII XLIII LXII 

Write in Roman numbers : 

13. 66 33 100 

14. 88 49 200 

V. A bar placed over a number multiplies it by 1000. Thus, 
V = 5000; rx = 9000. 

15. Write in Roman numbers : 4000 20,000 6000 

16. Read : VTl W Hi 



LXXX LVI 


C 


M 


T-XI 


D 


MC 


LXX 


MI 


400 


700 


1900 


600 


800 


1918 



FUNDAMENTAL OPERATIONS 

ADDITION 

Addition is the process of uniting two or more numbers to 
form one number. 

The addends are the numbers to be added. 
Tlie sum, or amount, is the result of addition. 

To THE Teacher. — Rapid couutiug by 2*8 to 9's should be practiced 
^Laily. 

Oral and Written Work 

Answer at sight : 

8 28 48 68 68 18 28 68 68 98 

^•99999 77777 



19 89 49 69 89 28 38 68 78 88 

^'66666 ^'66666 



18 28 a8 98 88 17 67 87 77 97 

88888 99999 



19 89 69 49 79 16 26 76 96 46 

*• 5 6 6 6 5 ^77777 



86 96 66 86 46 ' 44 74 84 94 64 

•'66666 99999 



Note. — Drill frequently on addition by endings, as in Exs. 1-10. 
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udd, observing the groups that make 5, 10, 16, 20, etc. : 



11. 


12. 


13. 


14. 


IS. 


- 16. 


17. 


41 


71 


8 


7 


8 


3 


2 


6j 


10 8 


8l 


4 


9 


9 


6 


7^ 


4 


7 


6 


• 

3 


8 


4 


3 


10 7 


1 

6 


6' 


5 


2 


8 


< 

5 


8 


4 


7 


4 


7 


4 


9 


1 


2^ 


2 


> 

6 


8 


6 


8 
2 


1" ^ 


1 

7 


6 

< 

6 


7 
9 


5 
4 


5 

7 


6 


3 


6 


4 


8 


2 


8 


7 


20 8 


6 


6 


9 


1 


1 


8 


9 


4 


> 

6 


6 


8 


9 



/'rite from dictation ; then add and test, observing 
ips : 



} 
} 



8 



10 



19. 



20. 



21. 



862 


720 


839 


664 


321 
289/ 


2871^ 
823/ 


463 

726 U 
339/ 


.268 
874. 


^Mio 
669/ 


827 
693. 


315 


187 


24. 


2S. 


26. 


27. 


4'i50 


20150 


8984 


62306 


629 


107 


4 


20006 


47 


360 


296 


80750 


2307 


26347 


307 


5600 


234 


6066 


6785 


170 


276 


205 


4397 


62879 


999 


304 


6123 


30562 


708 


591 


4187 


41028 
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14 FUNDAMENTAL OPERATIONS 

Add: 



28. 


29. 


30. 


31. 


32. 


86701 


576 


6609 


9401 


8026 


6531 


1039 


41 


672 


643 


820 


9901 


60 


56 


29 


43 


601 


853 


803 


660 


7501 


8010 


731 


10 


9032 


4507 


801 


660 


9083 


8009 


33. 


34. 




35. 


36. 


$80.00 


$329.60 


1 


1200.65 


$8245.07 


1.06 


800.06 




30.00 


4706.50 


6.09 


6.09 




976.38 


5079.06 


87.63 


709.36 




40.79 


5904.00 



numbers are numbers that express the same kind of 
anit ; as, 3 ft. and 5 ft., or 3 and 5 ; but not 3 ft. and 5 ^. 

Ordy like mi/mbera can he added or subtracted. 

Time yourself in adding these examples. Then try again 
and see whether you can beat your first record. 

37. 39. 41. 43. 

$25.36 $163.75 $243.15 $121.48 

43.72 276.84 65.74 83.62 

96.81 486.89 182.33 275.14 

89.47 928.76 34.62 8.73 

62.58 265.73 215.78 16.28 



38. 40. 42. 44. 

$796.90 $678.66 $450.00 $354.00 

784.00 875.60 45.76 280.01 

450.25 490.00 46.01 45.06 

850.00 848.46 9.98 98.00 

450.06 246.79 .87 .98 

865.00 400.00 1.23 12.12 
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45. 

$456.00 

680.00 

452.98 

60.00 

21.12 

29.88 



47. 

$600.00 

76.26 

.87 

29.07 

108.90 

982.13 



49. 

$ 10.80 

450.00 

98.98 

50.00 

2.50 

8.20 



51. 

$480.24 
24.00 
36.08 
10.15 
48.90 
62.15 



46. 


48. 


50. 


52. 


478010 


467890 


847950 


748690 


389101 


149503 


384940 


138391 


375910 


486958 


478849 


273785 


100000 


484950 


479847 


688976 


364806 


876395 


363635 


456789 


374898 


234715 


666666 


758984 



SUBTRACTION 

Subtraction is the process of finding the difference between 
two numbers, or of taking one number from another. 

The minuend is the number from which we subtract ; the 
subtrahend is the number subtracted ; and the difference, or 
remainder, is the answer. 

Oral Work 

Drill thoroughly on these combinations in subtraction : 

abode fghijkl 

9 15 12 16 11 13 12 9 8 17 15 11 
4 7674 9332843 



1. 



2. 



7 


10 


10 


17 


18 


13 


16 


16 


13 


14 


17 


15 


2 


7 


6 


9 


9 


7 


6 


9 


8 


9 


5 


9 
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Subtract at sight : 

a b e defghijhl 
11 16 15 12 8 9 13 10 11 14 12 14 

_?_?_^-^ I ^ ^ A A J. A A 

16 13 11 10 15 14 18 13 17 13 15 16 
•ll_4^ 9J_8161113121014 

5. Subtract 8 from 24, 34, 54, 74; then subtract 9 from 
each of these .numbers; then 6; then 6; then 7. 

6. Subtract 9 from 32, 42, 72, 92; then subtract 8 from 
each of these numbers; then 6; then 7; then 5; then 4; then 3. 

7. Subtract 8 from 43, 63, 63, 73; then subtract 7 from 
each of these numbers; then 9; then 6; then 5; then 4. 

8. Subtract 9 from 21, 31, 41, 91; then subtract 7 from 
each of these numbers; then 8; then 6; then 5; then 4; then 
3; then 2. 

9. Subtract 9 from 66, 45, 65, 95; then subtract 8 from 
each of these numbers; then 7; then 6. 

10. Subtract 8 from 66, 86, 76, 96; then 7 from each of. 
these numbers; then 9. 

11. Subtract 9 from 37, 47, 77, 87; then subtract 8. 

12. Subtract 9 from 28, 58, 68, 78; then subtract 8. 

Give difference at sight. Thus, 64 - 30 = 34; 34 - 6 = 28. 
Simply say, 34, 28. 

a b c d , e f g h 

13. 64 63 72 64 71 57 61 83 
3616633639384737 

14. 53^ $56 91 84 pt. 831b. 74 pk. 76 ft. 
27y *37 67 65 pt. 54 1b. 37 pk. 49 ft. 

To test subtraction, add the remainder to the subtrahend. 
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Give differences at sight : 

15. 43-28 18. 86-43 21. 31-14 24. 86-79 

16. 66-32 19. 71-18 22. 26-19 25. 96-93 

17. 94-77 20. 69-27 23. 37-24 26. 18-11 

27. When the minuend and the difference are given, how 
may the subtrahend be found? When the difference and the 
subtrahend are given, how may the minuend be found? 

Written Work 

Take each number below from 1000, giving 1 minute to 
each column : 

9. 725 

10. 946 

n. 328 

12. 613 

21. Take each of the numbers in examples 1-20 from 
10,000. 

Subtract, timing your work. Then try again and see 
whether you can beat your record. Check results by adding. 

22. 607008 25. 180260 28. 800647 
448789 98775 98749 



1. 


225 


5. 


216 


2. 


314 


6. 


500 


3. 


625 


7. 


499 


4. 


374 


8. 


795 



13. 715 

14. 800 

15. 125 

16. 625 



17. 375 

18. 814 

19. 731 

20. 656 



23. 756008 
398497 

24. 640006 
290809 



26. 100907 

49899 

27. 230900 

97897 



29. 870009 
698058 

30. 906700 

798897 



Subtract, timing yourself. Then try to beat your record 

abode fgh 

31. 44 69 213, 761 298 723 842 841 
39 27 124 148 149 476 364 563 
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18 FUNDAMENTAL OPERATIONS 

32. 36006-19096 42. 630209-189768 

33. 90000-27938 «. 620005-246937 

34. 23000-17600 44. 610034-263805 

35. #4629.70 -$3675.84 45. $2473.87-* 629. 75 

36. $1475.56 -$639.47 46. $9000.45- $4167.23 

37. $3000.73 -$2036.75 47. $6343.75 -$900.84 

38. $9143.66 -$6183.69 48. $9143.92 -$6287.75 

39. $24000.47 -$6937.64 49. $4816.75 -$2407.84 

40. $2039.05 -$1729.89 50. $94367.48 -$21697.83 

41. $9400.37 -$2869.94 51. $21485.86 -$11475. 97 

MULTIPLICATION 

Multiplication is the process of taking one number as many 
times as there are units in another. 

The multiplicand is the number multiplied ; the multiplier 
is the number showing how many times the multiplicand is 
taken ; and the product is the result of multiplication. 

Oral Work 

1. 6 + 6+6 + 6=? In what short way can you find the 
answer ? Multiplication is a bKoH form of addition, 

2. 3x$7=r$21. What number is multiplied? By 
what number is it multiplied ? What is the name of the 
answer? 

3. Read: 6 x 4 f t. ; 6x3 doz. ; 9 x 2 yd. : 8x7^. 
When the multiplier is written before the sign x, as in 

4x8 bu., the sign is read ^' times.'' Thus, 4x8 bu. is read 
4 times 8 bushels. When the multiplier is written after the 
sign, the sign is read " multiplied Jy." Thus, 4 ft. x 8 is read 
4 ft. multiplied ly 8. 



FUNDAMENTAL OPERATIONS 19 

4. Does the expression "6 apples times 4" make sense? 
The multiplier cannot name things, as, feet, hours, etc., since it 
indicates the number of times the multiplicand is to be taken. 

An abstract number is a number used without reference to 
a particular thing ; as, 6, 6, 50. 

A concrete number is a number used with reference to a 
particular thing ; as, 5 trees, 6 dollars. 

The multiplier is always regarded as an abstract number^ 
since it shows how many times the multiplicand is taken. 
The product is always like the multiplicand. 

5. Compare the product of 8 x 6 with the product of 
6x8; the product of 2 x 14 with the product of 14 x 2. 
Hither factor may be regarded as the multiplier. 

« 

Note. — The multiplicand may be either concrete or abstract. When 
it is concrete, the product has the same name as the multiplicand. 

Mttltiplying and dividing by 10, 20, 100, etc. 

1. Multiply 4^ by 10. Annex a naught to the right of 
42. Is there aiijr difference in the products? Which of 
these two methods of multiplying is the shorter? Multiply 
42 by 100. Annex two naughts to the right of 42. 

2. Multiply each of the following numbers by 10 ; by 100 : 
43 26 75 96 283 694 786 813 466 710 



Written Work 




1. Multiply 323 by 326. 


Shobt Fosm 


Multiplicand, 323 


323 


Multiplier, 326 


325 


Ist partial product, 1616 = 6 X 323 


1615 


2d partial product, 6460 = 20 X 323 


646 


3d partial product, 96900 = 300 X 323 


969 



Entire product, 104976 = 326 X 323 104976 
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To test multiplication, use the multiplicand for a multiplier 
and perform the multiplication again; or, divide the product 
by the multiplier. 

2. How much will 48 chairs cost at $1.25 each? 



* 1.25 

48 



Multiply as before, and mark off from the right, in the 



lU W product, two places for cents. 

50 



$60.00 

3. 45 X 63 bu. = ? 16. 42 X 89 = ? 29. 47 x I 5.67 = ? 

4. 29 x 87 ft. = ? 17. 60 X 78 = ? 30. 78 x f 3.60 = ? 

5. 46x216doz.= ? 18. 45x38 = ? 31. 43 x* 5.69 = ? 

6. 78 x $326=? 19. 45x67 = ? 32. 75 xf 8.97 = ? 

7. 86x$293 = ? 20. 48x67 = ? 33. 82x$49.85 = ? 
a. 91 X $145 = ? 21. 67x34 = ? 34. 98 x $67.80 = ? 
9. 97x609 = ? 22. 47x200 = ? 35. 66 x $99.94 = ? 

10. 86x987 = ? 23. 67x450 = ? 36. 76 x $87.87 = ? 

11. 68x694 = ? 24. 54x709 = ? 37. 78 x $66.05 = ? 

12. 65x46 = ? 25. 75x908 = ? 38. 46 x $68.07 = ? 

13. 78x56 = ? 26. 66x109 = ? 39. 26x$60.80 = ? 

14. 78x90 = ? 27. 47x305 = ? 40. 32 x $66.93 = ? 

15. 50x52 = ? 28. 44x333 = ? 41. 46x$40.98 = ? 

42. 86 43. 6764 44. $60.70 

670 608 80 06 

5950 54032 364 20 

610 40524 48560 

66960 4106432 $486964.20 
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Find products 

45. 809 X 3760 

46. 370 X 2009 

47. 400 X 3098 

48. 209 X 6708 

49. 609 X 8078 

50. 468 X 6009 

51. 650 X 8079 

52. 407 X 7900 

53. 608 X 8004 

54. 440 X 7980 

55. 766 X 8798 

56. 608 X 2347 

57. 278 X 8760 

58. 476 X 2609 

59. 806 X 3672 



and test : 

60. 678 

61. 647 

62. 101 

63. 660 

64. 798 

65. 667 

66. 440 

67. 450 

68. 679 

69. 478 

70. 679 

71. 679 

72. 809 

73. 681 

74. 691 



X 8190 
X 7800 
X 8901 
X 9000 
X 9008 
X 7980 
X 7860 
X 7009 
X 6009 
X 4890 
X 8009 
X 1001 
X 9001 
X 8001 
x6001 



75. 600 

76. 460 

77. 780 

78. 660 

79. 101 

80. 109 

81. 708 

82. 660 

83. 766 

84. 832 

85. 689 

86. 789 

87. 340 

88. 678 

89. 671 



X 6780 
X 6001 
X 6791 
X 6401 
X 1000 
X 2300 
X 8001 
x6160 
X 7180 
X 9001 
X 5010 
X 6870 
X 1009 
X 5689 
X1009 



Multiply and test : 
90. 6426 



91. 1024 

92. 8720 

93. 9662 

94. 8666 

95. 7894 

96. 8466 

97. 7696 

98. 8426 

99. 9476 



by 



a. 
6. 
<?. 
d. 
e. 

/. 
h. 

I, 



V ./• 



245 
344 
664 
746 
804 
961 
869 
796 
968 
898 



Form 100 problems by multi- 
plying each multiplicand by 
each of the multipliers ; thus : 

90 a. 246 x 6425 = ? 
90 J. 344x6425 = ? 
97 i. 968 X 7695 = ? 

Write, solve, and test each 
problem in ] |^ minutes. 
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DIVISION 

Division is the process of finding how many times one 
number contains another, or of separating a number into 
equal parts. 

The dividend is the number divided ; the divisor is the 
numl>er by which we divide ; and the quotient is the result 
of division. 

The remainder is the part of the dividend remaining when 
the division is not exact. 

Oral Work 

1. What is the sign of division ? Division is indicated 
in three ways; thus, 15 -«- 6, J^, 6)15. 

2. In 15 H- 3, which number is the dividend ? Which is 
the divisor ? 

If the dividend and the divisor are concrete, they most have the same 
name. The quotient is then abstract. Thus, f 7 (divisor) is contained 
in $21 (dividend) 3 times (quotient). 

When the divisor is abstract and the dividend concrete, the quotient 
has tiie same name as the dividend. Thus, $ 21 -«- 7 = $ 3, or ^ of 8 21 = f 3. 

When we consider that f 7 is contained 3 times in I? 21, 
the problem differs from the separation of $ 21 into 7 equal 
parts. The latter kind of division is called partition. 

3. Find I of 120; 160; 200; 400; 480; 960. 

4. How do you prove division ? Illustrate, 
(five the quotients at sight: 

5. 160 -h 4 10. 720-5-24 15. 750-^16 20. 880-*- 4 

6. 280 -h 7 n. 900-^15 16. 400 -s- 4 21. 1200-*- 20 

7. 960-5-8 12. .600^2 17. 360-5-6 22. 7200-1-60 

8. 1080 -h 12 13. 900^45 18. 360-*- 5 23. 9000-1-60 

9. 900-5-5 14. 100-1-25 19. 900^3 24. 8600-*- 30 



FUNDAMENTAL OPERATIONS 



23 



IHyiding by 10, 100, 1000, etc. 

Oral Work 

1. Divide 40 by 10. Cut off a naught from the right of 
40. Is there any difference in the quotients? Which of 
these two methods of dividing is the shorter f 

2. Divide 2436 by 100. 1 1 0)24 1 36 

24,^ 

3. Divide each of the following numbers by 10 ; by 100 ; 
by 1000 : 3000 ; 46,000 ; 273,000 ; 619,000 ; 81,400 ; 2000 ; 
8626; 46,153; 814,256. 

Written Work 

1. Divide 81906 by 34. Notice in the third division that 
30 is smaller than the divisor. Place naught in the quotient, 
write 6 to the right of 30, and divide 306 by 34. 

2409, quotient 



34)81906, dividend 
68 

139 

136 
306 
306 



To test division, multiply the quotient 
by the divisor. If there is a remainder, 
add it to the product. 



Divide and test: 

2. 218645 + 44 

3. 218465 + 95 

4. 836219 + 23 

5. 346924 + 63 

6. 637185 + 88 

7. 46221 + 21 
& 28497 + 21 



9. 432107 + 31 

10. 654321 + 52 

11. 978001 + 73 

12. 803402 + 84 

13. 549802 + 95 

14. 400001 + 89 

15. 309008 + 97 



16. 95625 by 43 

17. 62181 by 63 

18. 63595 by 79 

19. 736840 by 65 

20. 406090 by 65 

21. 13965 by 133 

22. 16023 by 147 
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•23. 678001 by 106 
.24. 700000 by 220 

25. 850020 by 307 
"26. 449091 by 145 
, 27. 330789 by 282 

28. 276548 by 321 

29. 983217 by 144 

Divide and test : 

44. 6464341 

45. 7846760 

46. 5864548 

47. 8645341 

48. 9624872 

49. 7784100 

50. 6810404 

51. 7904025 

52. 4867045 

53. 3234567 



by 



30. * 70004 

31. $74029 

32. $26686 

33. $41324 

34. $87912 

35. $35973 

36. $20044 



by 172 
by 181 
by 878 
by 492 
by 578 
by 709 
by 908 



37. 765432 by 509 

38. 678900 by 678 

39. 394201 by 727 

40. 400009 by 836 

41. 801020 by 905 

42. 100987 by 744 

43. 254016 by 823 



a. 
I. 
c. 
d. 
e. 

/. 

9- 
h. 

I, 



268 
354 
676 
758 
865 
984 
789 
897 
509 
890 



Form 100 problems by di- 
viding each dividend by each 
of the divisors; thus : 

44 a. 6464341 -f. 268 = ? 
44 b. 6464341 -5- 364 = ? 
49(?. 7784100 -f. 676 = ? 

Write, solve, and test each 
problem in 2 minutes. 



Written Work 



Division of dollars and cents. 

1. If 20 bu. apples cost 
f 18.00, find the cost per 
bushel. 

i 0.90 , cost of 1 bu. 

20 >1> 18.00 

Find the cost of 1 if : 

3. 12 yd. cloth cost $13.44 

4. 16 books cost $13.60 

5. 16 yd. ribbon cost $ 1.35 



2. At 8^ a box, how many 
boxes of berries can be bought 
for*1.84? 

23, number of boxes. 

8|^)T847 
Find the number if : 

6. Pads at 8^ cost $8.20 

7. Caps at 72^ cost $10.80 

8. Plates at 18^ cost $8.10 
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FACTORS AND MULTIPLES 

The numbers which multiplied together make any product 
are called the factors of the product. Thus, in 2x3 = 6, 
2 and 3 are the factors of 6. 

Oral Work 

1. Name two factors that produce 8, 10, 12, 14, 16, 18, 20. 

2. The product of two factors is 24, and one of the factors 
is 3. What is the otter factor? 





Factor % 


Product 


Other 
Factor 




Factor 


Product 


Other 
Factor 


3. 


2 


20 


? 


9. 


10 


40 


? 


4. 


5 


50 


? 


10. 


15 


30 


? 


5. 


8 


24 


? 


11. 


12 


60 


? 


6. 


9 


27 


? 


12. 


11 


77 


? 


7. 


7 


35 


? 


13. 


13 


52 


? 


8. 


4 


28 


? 


14. 


17 


68 


? 



An integer or an integral number is a whole number. 

When we say that 8 is a multiple of both 2 and 4, we mean that 
both 2 and 4 are contained in 8 an integral number of times. 
When we say that 20 is a multiple of both 4 and 5, we mean 
bhat both 4 and 5 are exactly contained in 20. 

A multiple of a number is a number that contains two or 
more numbers an integral number of times. 

15. Find the factors of 18, as, 9 x 2, or 6 x 3. Since 18 
3xactly contains 9 and 2 and 6 and 3, it is a multiple of 9 and 
2 and of 6 and 3. 

The number 24 is a multiple of what two numbers? the 
lumber 36? 48? 16? 12? 



26 



FUNDAMENTAL OPERATIONS 



The dividend in division is always the product of two f j 
tors, — the divisor and the quotient. Thus, in 48 -i- 6 es 8 
is the product of the factors 6 and 8. 

Find the unknown terms : 





Divisor 


DiVIBSND 


QUOTIBHT 




DivnoB 


DiVlDl 


16. 


12 


144 


? 


26. 


84 


7 


17. 


10 


100 


f 


27. 


f 


185 


la 


12 


600 


f 


28. 


• ? 


125 


19. 


12 


180 


? 


29. 


? 


60 


20. 


? 


288 


12 


30. 


? 


81 


21. 


? 


144 


12 


31. 


? 


160 


22. 


? 


450 


16 


32. 


21 


? 


23. 


? 


600 


n 


33. 


86 


? 


24. 


16 


? 


18 


34. 


48 


f 


25. 


20 


? 


40 


35. 


66 


? 



Quonm 

? 

45 

6 

12 

9 

2 
24 
27 
42 
72 



Written Won 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



Divisor 


Dividend 


QuomBKT 




26 


660 


? 


11. 


23 


736 


? 


12. 


51 


918 


? 


13. 


? 


544 


32 


14. 


? 


812 


28 


15. 


24 


• 672 


? 


16. 


38 


? 


29 


17. 


30 


? 


18 


18. 


16 


? 


38 


19. 


27 


? 


34 


20. 



36" 

? 

49 
36 

? 

64 
37 

? 

48 
49 



DrnDBTD 


Qvoimr 


2205 


? 


2648 


58 


2798 


f 


f 


46 


M 


78 


ne. 


9 

• 


f 


«9 


75 


86. I 




» 


S8 


f 
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Halves, fourths, and eighths. 

Oral Work 



1 unit = |. 




1. WbatUJof 8? I of 16? Jof 24? 

2. WliatiBjofS? J of 16? J of 24? | of 24? 

3. What U 4 of 8? ^ofl6? J of 24? | of 24? 

4. The first circle is divided into how many equal parts? 
^^hat is each pai-t called ? 

5. The second circle is divided into how many equal 
parts ? What is each part called ? 

6. The third circle is divided into how many equal parts ? 
What is each part called ? 

7. J of the first circle = .J of the second circle. | of the 
first circle = -^ of the third circle. 
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8. How many halves of a circle are there in a whole circle? 
how many fourths of a circle? how many eighths of a circle? 

9.* Change 1^ to fourths; thus, ^ = |. Change f to fourths. 
10. Change ^ to eighths; | to eighths. 
U. How many units are there in J? |? f ? 

12. ^ of the first circle -f |^ of the first circle = how many 
times the first circle? Then J + 1^ = how many ? 

13. ^ of the second circle + ^ of the second circle = what 
part of the second circle ? Then ^ -f | = how many ? 

14. I of the second circle + f of the second circle = how 
many times the second circle ? Then | -f | = how many ? 

15. I of the third circle = | of the second circle ? 

16. ^ of the third circle = | of the same circle. 

¥• 

18. ^ of an orange =| = |^ of the same orange. 

19. Four boys each have $^. How many dollars have 
they? 

20. $J + $i = l|; fj+fi=f|; Jday + iday = |day. 

21. $^ + $i = *|; f I = how many dollars? 

22. 1^ days = — days; | days = 1 day and J days. 

23. $J + $j4.$J + fJ=$|. 

24. Draw, in order of their size, J of the first circle; |^ ot 
the second circle, and | of the third circle. 

A unit is any one thing; as, 1, 1/^, 1 boy, 1 horse. 

A fraction is one or more of the equal parts of a unit. 

The denominator of a fraction, which is written below the 
line, shows into how many equal parts the unit is divided. 

The numerator of a fraction, which is written above the 
line, shows how many equal parts of the fraction are taken. 



117 1—?. 1—? — ?. 4 — ?—? 
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The terms of a fraction are the numerator and the denomi- 
nator. 

25. Write in figures one third ; one fourth ; five eighths. 
How many figures are needed to express a common fraction? 
In the fraction |, what does the 4 show? the 3? 

26. Read J; J; f; |; |; f ; f 

27. Write seven eighths; thirteen sixteenths. 

One half is written ^; one fourth^ \; three fourths^ ^; three 
eighths^ |, etc. 

Fractions are said to be equivalent when they have the 
same value. Thus, ^, |, and ^ are equivalent fractions. 

A number made up of a whole number and a fraction is a 
mixed number; as, 4|^, 3|, 5|. 

Written Work 



1. Add ^ and |. 

HI 

^, sum. 

2. Add ^ and If. 

11 

3|^, sum. 

3. From J subtract |. 

1=1 

^, difference. 

4. From 12^ subtract 2|. 

10|, difference. 



Chaoge ^ to eighths. The sum of 
f and } is }. 



First add the fractions as above. 
Then add the whole numbers. The 
sum is 3 J. 



Change J to eighths. The differ- 
ence between f and j is }. 



The difference between the frac- 
tions is \. The difference between 
the whole numbers is 10. The 
difference is therefore lOJ. 
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Add: 

9. 3} 10. 1\ 11. 7^ U. 9^ 13. 5| 

3i 8£ 9| 6i 12i 

Subtract; then add; 

14. lOf 17. 12^ ao. 27| 23. 19| as. 36| 

_5i ■ Ji Ji Ji 16| 

15. 62f 18. 63| 21. 26| 34. 18| 27. 40| 

31| 39J 24| _9| 20j 

16. 5J 19. 9| 22. 9J 25. 5^ 28. 8f 

a M §i i. 2i 

Add: 

29. ^ 30. 67| 31. 65J 32. 26] 33. 56^ 

ii Ji _Ii Ji Ji 

34. Ruth bought J yd. of red ribbon and J yd. of blue 
ribbon. How much did she buy all together? 

35. Marian had 1| yd. of linen and used ^ yd. How 
much had she left ? 

36. John had a string | yd. long from which he cut f yd. 
How long was the part remaining? 

37. If I have 2J lb. of pepper, and use | lb., how much 
have I left? 



COMMON FRACTIONS 
Halves, sixths, and twelftbs. 

Oral Work 




J = f - ft 

1. What is} of 12? } of 24? }of36? 
a. What is} of 12? } of 24? } of 86? } of 36? 
3. Wliati8^ofl2?^ot24? ^^ of 36? -ft of 36? 

♦■ !-A; fs-h i-b i-h A-J; * + t + S — 

ones. 

5. J of a circle equals ^ of the same circle. 

Draw aud cut out of paper circles or oblongs to show these 
relations. 

6. Which is larger, ^ of an apple or | of the same 
apple? bow much larger? 

'• } = I2' l — TS'' t=T5> H~ — '^'^®^' 

8. Show by paper-cutting that J of a circle equals -^ of 
the same circle. 

9. I of a circle equals -^ of the same circle. 

10. Show by oblongs thai ^ of any obloug equals J of the 
same oblong or -^^ of the same oblong. 

11. Show by paper-cutting that J of any unit is less in size 
than ^ of the same unit. 

12. How many halves are there in an orange? how many 
sixths? how many twelfths? 
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13. Show that if ^ of an apple is taken away, ^, or -^, re- 
mains. 

14. Arrange the following in order of their size. Which 
are less than 1 ? equal to 1 ? greater than 1 ? 

2' h iV' h h 12' f' V"' 2' T2" 

Written Work 

1. Add I and ^. 

5 _ 1 Change the fraction { to twelfths. The 

6 6 sum of jj and ^ is |J, or lA, or IJ. 

12^ = 11 

if=llV or If sum. 

2. Add 3f and 2^^. pi^t add the fractions as above. H 
3| = 3^ = IJ. Write } and carry the 1. The 

2JL = 2^5- 8^1^ of the whole numbers is 1 + 2 + 3, 

64~sum. ^^ ^' '^^® ®^™ ^® therefore 6J. 

3. From ^ subtract ^2« 

f = {-^ Change J to twelfths. The differ- 

^ = i. ence between Jj and A i^ A- 

1^2^, difference. 

4. From ^ subtract 2^. The difference between the frao- 
3|^ = 3^^ tions is A- The difference be- 

2^ = 2J^ tween the whole numbers is L 

r^, difference. ^^^ »"°^ ^« therefore 1^. 

Add: 

5. J+.J. 6. ^+-T^. 7. 1^2^. 8. 3Jj^+-lJ. 

Subtract : 
9. J-f 10. f-^. 11. 8^-lh 12. 4|-3J. 

First add ; then subtract : 

13. 19^ 14. 12^^ 15. 16^ 16. 16^ 17. 12f 
6* n 5J 10^^ 10^ 
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18. 11^ Id. 6^ 20. 41 1 



21. 16} 82. 15,'j 
IJi ^ 



23. Julia bought -^ doz. pearl buttons and | doz. bone 
buttous. What part of a dozen did she buy ? How many 
buttouB ? 

24. James worked 3^ hr. on Saturday and IJ hr. on 
Monday. How many hours did he work both days? How 
many more hours did he work on Saturday than on 
Monday ? 

25. Frank's marks for the month average 91f, and John's 
averse 89J. Find the difference in their averages. 



Thirds, sixths, and ninths. 

Oral Work 
1 unit = |, 1 unit = J. 



1 unit = f 




= , I = f- 

. 1. What U i of 6? i of 12? ^ of 18? J of 18? 

2. What is } of 6? J of 12? ^ of 18? jf of 18? 

3. What is J of 9? i of 18? i of 27? | of 27? 

4. Into how many parts is the first circle divided? the 
second circle? the third circle? 

5. J of a circle = j of the circle = g of the circle. 

6. j of a circle = | of the circle = 5 of the circle. 
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7. f of a circle = | of the circle = ^ of the circle. 

9. J of an hour -f ^ of an hour = | of an hour. 
10. I of a day + f of a day = ^ of a day. 

11- i + i^ — ; i + i=— 5 i + i=— ; 1 + i^ — • 

12. Draw an oblong and show that J of the oblong = f of 
the oblong = | of the oblong. 

^^* 8~6' 8~6' S^^^' 8~7' 

14. Draw squares and show that J = J ; that | = f . that 
|=f; thatf = 1. 

15. How many thirds equal one unit? how many sixths? 
how many ninths? 

16. I = how many units ? ^ = how many units? ^ = how 
many units? |= how many units? 

Fractional equivalents of the yard and the foot 

Oral Work 



One foot. One yard. 

1. A foot is what part of a yard ? 

2. 2 feet are what part of a yard ? 

3. Into how many parts is the yard divided ? 

4. How many feet equal ^ of a yard ? ^ of a yard ? 
J of a yard ? 

5. Measure a yard on the blackboard. Divide the yard 
into feet. Divide a foot into inches. 

6. How many inches equal ^ of a foot? f of a foot? 
I of afoot? l^ft.? 2Jft.? 
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7. 6 in. are what part of a foot ? of 2 ft.? of a yard ? 

8. 4 in. are what part of a foot ? of 2 ft.? 

A 11 ^^^- _i_ 11 4^f f f 



9. 1^ ft. + 1^ ft. = — ft. 



I. 1^ ft. + 1^ ft. = — ft. 

±±. 1^ ft. -f J ft. = how many feet? IJ + J = — . 

12. i yd. + J yd. -f ^ yd. = — yd. = — ft. 

13. 2^ ft. + ^ ft. = — ft. = — yd. 

14. f ft. -f ^ ft. = — ft. ; I f t. + I ft. -h I ft. = — ft. 

15. I f t. = — ft. ; f f t. = — f t. ; f ft. = — ft. 





Written Work 


Add: 




16. 2| in. 


17. 5;^ yd. 18. J ft. 


3^ in. 


8^ yd. 2i ft. 



19. 2^ ft. 



8^ ft. 



Subtract : 














20. 3|ft. 
2|ft. 




21. 


7J yd. 22. 


3Jft 
2ift 


• 


23. 20Jft. 

15| ft. 


Add: 




Review— Written Work 






1. IH 


4. 


H 

2f 


7. 29J 
18J 


10. 


97| 
f 


13. lOJ! 


2. 6| 

H 


9. 




8. 17| 

4i 


11. 


8i 
3| 


14. 80^ 

701 


3. 6^ 

12| 

^ 


6. 




9. 90^ 

^ 

7f 


12. 


2J 


15. 24J 

3i 
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Siibtraot : 

16. 25| a. 87| 26. 80^ 31. 57| 

17. Ifi^ 22. 2SJ 87. 45} 32. 14J 
_4|_ 16^ 16^ lOJ 

IB. 19^ 23. 37J 28. 17| 33. 13| 

16J 16| 16| Jl 

19. 8^ 24. 15f 29. 49| ■- 34. ej 

20. 13| 25. 20} 30. 16| 35. 27| 

10_ 16J 12| J^ 

36. 3^ + 2i = ? 3J + 2f-J = ? 3J + 2f-i = ? 

Fifths, tenths, and fifteenths. 

Oral Work 
1 unit = |. 1 unit = \^. 1 unit = ^. 

k3i 




1. What is I of 25? ^ of 20? ^ of 30? 

2. Into how many parts is the first circle divided? the 
second circle? the third circle? 

3. Observe the parts of each circle that are not shaded. 
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4. Thenf = Jj = ,?5;| = ,V = TV; 1 = 1^ = 1^. 

5. Each of five boys had ^ of a dollar. How many dollars 
did they have ? 

6. f of a circle + f of the same circle = ^ oi the circle. 
Then| + | = |;|-| = -|; |-| = f 

7. How many parts of a unit are there in|^ + ^ + ^? in 

9. ^ -j- I = |. Then -^ = how many units? 

10. I = how many units and f remaining? 

U. J^ = how many units and ^ remaining? 

12. ^ = how many units and ^ remaining? 

13. Change to units and parts of units : f 1 1? ^\ ^^.. 

Written Work 
Add: 

I. $2^ 2. $11| 3. 25f mi. 4. 5^ 

3iV 5,^ _iinii. ^J_ 



5. 24^ mi. 6. $23^ 7. 60| 8. 24^ da. 

4J^mi. 7^ 35^ 3,^ da. 

5i mi. ' 31^V 4| 4^ da. 

Subtract : 

9. $3^ 10. 25^ hr. U. $14f 12. 78| min. 
2^V- 13i^^ hr. IQiV 42 J^ min. 

13. James works at a store 1^^ hours each day ; John works 
2^ hours ; and Frank 1^ hours. How many hours do they 
work all together? 
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1*. Jane walks to school in ^ hr, and Martha in ^ hr. 
How much longer doeB it take Jane than Martha ? how many 
minutes longer ? 

15. Five eggs are what part o£ 15 eggs ? 5 eggs are what 
part of 10 eggs ? 

16. May earned S-^ ; Henry earned 9i} ; and Rose 
earaed f J. What part of a dollar did they earn together? 
how many cents 1 

Add: 



17. 3j 


19. 2J 

24 




23. 8ft 


IB. 3A 


JO. 5i 

Hi 


22. 3A 


24. 3A 

a. 


Subtract : 








as. 5| 




27. 2A 


a. 



Halves, fourths, and sizteeaths. 
Oral Work 
1 unit = ^. 1 unit = \. 




1 uni 


= 


4|. 



































i - i - A- 

1. How do these three units compare in size ? 

2. Into how many parts is the first square divided ? the 

second square ? the third square ? 
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3. J of the first square = — fourths of the second square 
— sixteenths of the third square. 

4. I = — unit ; ^ = — unit ; | = — unit ; -Jl = — unit. 

q2_?_?.4-_?_-?.6— ?_? 

**• t — T^ — ? > 8 — T^ -" 5 ' t — Iff — ¥• 



Written Work 



Add: 



10. 3^ ft. U. $16J 12. 12J 13. 10^ 

6J ft. 20f 14J 5^ 

2| ft- JZi 10^ JL 

Subtract : 

14. $121 15^ 23| yd. 16. 13J mi. 17. 68f 

8iV 18A yd> 9^ mi. 52^^^ 

18. A flower bed is 4J ft. long and 3J ft. wide. Find 
the distance around it. 

19. The school ground is in the form of a square, 13^ rd. 
on a side. Find the distance in rods around it. 

20. If I cut I yd. of ribbon from 3| yd., how much ribbon 
have I left ? 

21. A stick 5-5^ in. long is broken in two pieces. One 
piece is 8 J in. long. How long is the other piece ? 

22. I pay $3^ for a chair, and $4| for a table. What is 
my total bill ? 
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Tbirds, sixtlis, and twelfths. 

Oral Work 



1 unit = i 


= !-»■■ 




^H 


f 




i 





X Show by the diagram how many sisths are equal to 
one third ; how many twelfths are equal to one sixth. 

2- i = g = Ts = 3 = a = 12- 

3. Cut a paper oblong and fold it into thirds ; into sixths ; 
into twelfths. 

4. J hour = -^g of an hour ; J hour = ^V of an hour ? 

5. Change J and J to twelfths.,-: Change ^ to thirds. 

6. Cut three oblongs of the same size out of paper. Fold 
the first oblong into thirds; the second oblong into sixths; 
and the third oblong into twelfths. 

7. Change | anil | to twelfths. Change ^ to sixths. 

8. y*j of an oblong equal how many thirds of the oblong? 

9. i| equal how many units ; ^ equal how many units ? 
Add: 

10. i,j,TV ^ H^H »■ si,sj,2,v 

u. f h Vj "• 2i 3^V 21. 2f 2^. 2f 

12. t,^V'T^. "■ 4|.5^ 22. 2^,2^,4 

13. J, |, ^, 18. 5^,. ^ 23. 3^, 2^j. 5^ 

14. f ^j,| 19, 7-^,8^ 24. 3^,4^5,^ 
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Written Work 

1. Change to units and parts of units : f , |, -V^, -^, {^, 

f if' tt^ f^- 
Add: 

2. 29J 4. 7} 6. 39J 8. 5^ 
32^ 10| 42-^ 6f 
4^ 26J 23|_ 12| 

3. 27| ft. 5. 15^ mi. 7. 14| bu. 9. 12^ da. 
45|ft. 29^ mi. 19| bu. loj da. 
25| ft. 3lX mi. 164 b^- IB^V da. 

Subtract: 

10. 8| 12. 17 J 14. 14f 16. 32^^ 

M i5is 123^ ML 

11. 7| in. 13. 9f bu. 15. 10^ lb. 17. 15 j J 

5^ in. 7rjJ^ bu. 6^^ lb. 5| 

18. The floor of a room is 13| ft. long and 12^ ft. wide. 
Find the distance around the room. How much longer is 
the room than it is wide ? 

19. Mary's hair ribbon is 15J in. long and 1^ in. wide. 
Find the difference between the length and, the width of the 
ribbon. 

20. James worked af£er school 1|^ hr. Monday, 1^ hr. 
Tuesday, 1^ hr. Wednesday, 2 hr. Thursday, and 1| hr. 
Friday. On Saturday he worked 10^ hr. How many hours 
did he work during the week ? 

21. Morgan lives If mi. from school, and Frank 1^ mi. 
in the same direction. In going to school, Morgan walks 
how much farther than Frank? Find the distance both 
walk in going to and coming from school in a day. 
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Fourths, eighths, and sixteenths. 
Oral Work 



T 




1 


1 


e 


1 1 1 


fe 


1 

16 


1 


T 





1. Sliow bj the diagram how many eighths are eqiiil 
to one fourth ; how many sixteenths are equal to one eij 
how many sixteenths are equal to one fourth. 

3. Any unit can be divided into how many halves? 3dal 
4th«» 5thB? 6thB? 7tlis? 8ths? lOths? IBths? 24ths7 ete.' 

4. Add ^ and ^ ; ^ and ^. From \ take \. 
s. From A take J; Ji J; f 
6. ^ means that a unit (|) and a part of a unit (^) ban 

been added. Wiiat does | mean ? ^J ? 



Written Work 




6. 14j da. 



3. 19} 

32* 



mi 



40J 

3»A 
18J_ 
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REDUCTION OF FRACTIONS 

1. Notice in the diagram on p. 42 that J = ^. By 
what number are both numerator and denominator of ^ muU 
tiplied to change it to ^ ? Is there any difference in valiie 
between \ and ^ ? Notice that the terms in ^ are larger or 
higher than in \. The change of \ to the equal fraction ^ 
is called changing or reducing \ to higher terms. 

2. By what number must both terms of ^ be divided to 
change ^ to J ? Is there any differeiice in value between 
1^ and \ ? Which fraction has the lower terms ? The 
change of ^ to ^ is called reducing ^ to lower terms. 

3. Notice that in the diagram ^^^ = | = ^. When ^ is 
changed to J it is reduced to lower terms but not to its lowest 
terms, since f can be changed to 'Still lower terms, \. Can 
\ be reduced to still lower terms ? The change of ^ to J is 
called reducing ^ to its lowest terms. 

4. By what number must both terms of | be multiplied to 
change it to the equal fraction | ? By what number must 
both terms of ^ be divided to change it to the equal frac- 
tion 1^ ? Is ^ in its lowest terms ? 

Multiplying or dividing both terms of a fraction hy the same 
number does not chaiige its value, 

5. Read in lowest terms at sight : 

7. Observe that the fractions we have been studying show 
that any unit may be divided into any number of equal parts 
and any part may be used as a unit of measure. Just as we 
say 10 j^ means 10 x 1^, the unit of measure^ so J means 3 x 
\. the unit of measure. 
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Oral Work 

A fraction is changed to higher terms when it is changed to 
a fraction having a larger denominator. 

Thus, . ^=1 = 1 = 3^; etc. 

A fraction is changed to lower terms when it is changed to 
a fraction having a smaller denominator. 

Thus, 3^ = | = f = J. 

Give the equivalents called for and explain the steps in the 
work. Thus, dividing both terms of -^^ by 4 gives |- ; multi- 
plying both terms of | by 4 gives -^^. 

•*•• t — 5 — T^ — ITf • 2. ^ — ^ - ^ — j2 — Y^. 

Change: 

4. ^ to thirds 9. -^ to eighths 

5. ^ to thirds 10. ^ to thirds 

6. -^ to halves 11. ^ to fifths 

7. ^ to sixths 12. ^5 to halves 

8. -^ to fourths 13. Y^2 to sixths 

14. Change ^, J, f, |, f, ^, f, ^, each to twenty-fourths. 

15. Change {§, ^, -^|, f^, ^|, ||, each to sixths. 

Change : 

16 I to halves 22. | to fourths 

17. -^i^ to fourths 23. -^ to eighths 

18. 2% to tenths 24. J^ to tenths 

19. I to fourths 25. ^ to fifteenths 

20. ^ to fifths 26. ^ to sixteenths 

21. -^ to sixths 27. |- to fourths 
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Oral and Written Work 

1. Divide 10, 12, 24, 36, 38 and 50, each by 2. Divide 
other numbers ending in 2, 4, 6, 8, or by 2. 

A number is divisible by 2, if the one^ figure is 2, 4, 6, 8. 
or 0. 

Change to lowest terms : 

^' 12' A' 24' 3 2' If' It' siy H' TU' 

3. Change |^ to lowest terms. Thus, |^ = ^|^ = ^. Or, 
if you notice that 4 divides both 36 and 40, you may divide 
these numbers by 4 and say at once J^ = ^. 

4. Divide 15, 25, 40, 125, 150, each by 5. What is the 
ones' figure in each dividend ? Divide other numbers end- 
ing in 5, or 0, by 5. 

A number is divisible by 5, if its ones^ figure is 5, or 0. 

Read in lowest terms : 

5. M' \% li M' M' If m^ w 

6. Change to lowest terms : 

M' M' i^ T^; II' \ih M' iff m^ m^ ih fh- 

A number is divisible by 3 if the sum of its digits, or figures^ 
is divisible by 3. 

A number is divisible by 9 if the sum of its digits is divisible 
by 9. 

7. Memorize all the numbers to 63 that are divisible by 
9; by 3. 

Change to lowest terms : 

'^^ ^ m m m m m- 

9- ^ m m m m m- 

10- m 1^ m ^% m m- 
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Changing improper fractions to whole or mixed numbers. 

Oral Work 

1. Name the whole numbers and the fractions in 5, •^, 
I ft., ^ lb., *20, ^ yd., 10 oz., ^ in. 

2. In changing ^ to integers and fractions, think first 
ho\v many fourths it takes to make one whole unit. Then | 
= how many whole units and | remaining? 

A fraction equal to or greater than a whole unit is an im- 
proper fraction. 

3. Which of the following fractions are equal to 1 ? 
Which are greater than 1 ? Which are less than 1 ? 

2' 2' f' 2 > 4' 4 ' t' i ' 5' 6» 5' 1 ' f' I' ?» i > T6' 16' 16' it' 

Change to mixed numbers or integers: 

19. ^ 34. If 

20. ^ OZ. 35. ^^ mi. 

21. 1^ 36. f|rd. 

22. f|lb. 37. -^gi-bu. 

23. -V^hr. 38. -4^ in. 

24. \^min. 39. J^A. 

25. ^2^ da. 40. -fij^lb. 

26. -^ sec. 41. JL2^ min. 

27. If hr. 42. ^^ oz. 

28. "If min. 43. f f lb. 

29. -S/ min. 44. -L^- da. 

30. W-bu. 45. -fi^^-in. 

31. -Ig^oz. 46. V/l'^- 

32. ^1 in. 47. f J min. 

33. -^Z mi. 48. ^^ bu. 



4. 


^'■ 


5. 


¥ 


6. 


¥ 


7- 


^^ 


8. 


¥ 


9. 


¥ 


10. 


¥ 


11. 


¥ 


12. 


¥ 


13. 


iga 


14. 


¥ 


15. 


¥ 


16. 


n 


17. 


H 


18. 


U 



COMMON FRACTIONS 47 

Changing whole or mixed numbers to improper fractions. 

Oral Work 

1. Change 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, each to the fractional 
unit 4ths ; to 6ths ; to 6ths ; to 7ths. Thus, 1 = |, 2 = |, etc. 

2. Change 1^, If, 2|, 3f, 2|, 8^, 9^, 10^^, each to the 
fractional units indicated by the fraction of the mixed num- 
bers. Thus, 1^ = f . 

3. What kind of fractions are f, |. ^? 

Read as improper fractions at sight : 
abed 

4. 4| 6J 2| 3f 

5. 4f 5| 5| 2| 

6. 4f 3^^ 9i ^ 

Written Work 
1. Change 11-A to an improper fraction. 
11^ 



e 


f 


g h 


t' 


9 V 


4t^ 


6| lOf 


9| 


^ 


2^5 


2i n 


5* 


n 


9^ 


7i\ 4^ 


H 



15 



165 



Since 1 unit = {^, 11 units = 11 x H = ¥^ 5 



7 W + A = W • 



172 



15 
Change to improper fractions : 



2. 


15| 


8. 


51A 


14. 


85^ 


20. 


42H 


3. 


17| 


9. 


60^ 


15. 


92f 


21. 


71^ 


4. 


18| 


10. 


45f^ 


16. 


85t^ 


22. 


m 


5. 


25f 


11. 


56^^ 


17. 


48^1 


23. 


65^ 


6. 


35J 


12. 


76A 


18. 


78^ 


24. 


28f| 


7. 


42^ 


13. 


40A 


19. 


80M 


25. 


47i 
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26. 


75H 


30. 


82| 


34. 


•*iH 


38. 


64H 


27. 


37f 


31. 


60M 


35. 


26iV 


39. 


98H 


28. 


46^ 


32. 


25^ 


36. 


61A 


40. 


54f 


29. 


54* 


33. 


34f 


37. 


43iJ 


41. 


37H 



Changing to similar fractions; least common denominator. 

Oral Work 

Fractions like J, ^, and ^, which have the same denomina- 
tor, are said to have a common denominator (c. d.). 

Similar fractions are fractions that have a common denom- 
inator. 

1. Notice that ^ and ^ may be changed to similar fractions 
by changing them to fractions having the conmiOD denomi- 
nator, 6, or 12, or 18, or 24, etc. 

Thus,} = f; J = f. 

Or, i = A;i = A. 

Is any denominator less than 6 a common denominator of I 
and ^ ? Then what is the least common denominator (1. c. d.) 

of ^ and ^ ? 

2. Since 4 is the least number that contains 2 and 4, 4 is 
the least common denominator of ^ and ^. For the same 
reason, the least common denominator of | and ^ is 10 ; of | 
and ^ is 8; of J and f is 12; of | and -^^ is 10, etc. 

3. Name some common denominators of J and ^. Name 
their least common denominator. 

4. What is the least common denominator of J, J, and ^; 
of ^, 1^, and ^? What is the least common denominator of 
^, ^, and ^? (Notice that 6 is not contained in 9, Hence the 
least common denominator is 18.) 
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Fill in the following blanks : 

Note. — When you can not find the 1. c. d. by inspection, try multiples 
of the largest denominator until you find one in which each of the other 
denominators is exactly contained. Thus, in 3, 9, 15, try 16, 30, 45. 



DSNOMINATOBS 


Least Common 
Denominator 


Denominators 


Least Common 
Denominator 


5. 3, 6, 10 




13. 4, 3, 12 




6. 2,6,8 




14. 16,3,2 




7. 8, 4, 2 




15. 12, 5, 4 




8. 8, 0, 6 

9. 2, 6, 3 




16. 14, 2, 7 

17. 14, 2, 3 








10. 3,8,4 




18. 11, 12 




11. 3, 9, 16 




19. 7,9 




12. 6, 4, 10 




20. 11,4,2 









Change to similar fractions : 








21- i'i 


25. f,f 


29. X2' i 


33. 


hi 


22. |,f 


26. ii^ 


30. |,i 


34. 


\hi 


23- hi 


27. |, I 


31. |, 1 


35. 


^'l 


a*- A,i 


28. |,i 


32. f,T% 


36. 


iV A 




Written Work 







1. Change f, -j^, and | to similar fractions having the 
least common denominator. 



1. c. d. = 


= 20 


3 


x5 


15 


4 


x5 


20 


2 


x4 
x4 


8 
20 


7 
10 


x2 
x2 


14 

20 



You see at once that the Led. is 20. 

To change J to 20ths, divide the required denomi- 
nator, 20 by the given denominator, 4. Multiply both 
terms by the quotient, 6. Proceed in the same way 
with the other fractions. 
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Change to similar fractions having the I.e. d.r 



2. 


hi 


9. 


"* ■• "1 


16. 


5^' 2^0 


23. 


^» i 1 


3. 


hh 


10. 


hhi 


17. 


il^2 


24. 


^'if 


4. 


h\ 


11. 


h h t 


18. 


h 1' h 


25. 


sV' 2' i 


5. 


hi 


12. 


hhf 


19. 


A' i i 


26. 


M'i 


6. 


hi 


13. 


h h h 


20. 


A' h A 


27. 


f f i 


7. 


A^l 


14. 


^^ h f 


21. 


i^'if 


28. 


f^f i 


8. 


h^ 


15. 


hhi 


22. 


A' h A 


29. 


hh^ 



ADDITION OF FRACTIONS 

Oral Work 

1. Can you add | and ^? Can you add J and ^ without 
change? What change must be made in J and J before they 
can be added? in | and ^? 

^- t "• TIF > 5 -" TIT ' t ~ T7F » 6 "• TIT- 

^- i = tV 5 2 "♦" i = iV 5 i + J = I 5 i^ + i = 7- 

4. Can you add ^ and |^ without change? Change both 
fractions to tenths. Can they then be added? 

5. Can you add I and ^ without change? Change, both 
fractions to sixths. Can they then be added? 

6. When I and \ are to be added, to what similar frac- 
tions should they be changed? 

7. What are the denominators of the fractions in exam- 
ple 4?. To what like or common denominators did you 
change both fractions? 

8. What are the denominators of the fractions in exam- 
ple 5? To what denominator did you change the fraction 
'?!? Why? 
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9. After two or more fractions are changed to like or 
common denominators, that is, after they have been made 
similar, what is the second step in adding them f 

10. Add^, J,^; i, i, tV- 

11. Observe that in problem 10, |^ 4- J + J = |, or 1, and 
that J + i + ^ = -^, orf. 

12. What is the third step in adding fractions ? 
Why is the first step not necessary in the following ? 

13. I + J 15. i + l 17. -l + l+f + l 

"• i + i 16. f + ^ 18. ^ + 35^ + A + W 

Written Work 
1. Add I and ^. 

The 1. c. d. of } and f is 36; }= JJ and 

36 = 1. c. d. » = **;** +f«=H, or IH. 

8 9 27 Observe the three steps in adding frac- 

8 4 33. 1. If necessary, make the fractions simi- 

^ *+■ ^ = 1^9 or 1-j^ lar, that is, change them to a common de- 
nominator. 

2. Write the sum of the numerators over the common denominator. 

3. Change the sum to its simplest form. 



Add: 






2. |,i 


8- A^t 


14. |, J, f 


3- i'f 


'9- A'i 


15. i,f 


♦• ft 


10. |,|,i 


16. f f 1 


«• t'l 


II- f'f f 


". i,J,f 


«• T^.* 


12. f,i 


"• i'lVf 


7- hi 


13. |,t,i 


W- tt'i'T^ 
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Adding mLted numbers. 

Written Work 

I. Add 8| and 12f . 

15 = 1. c. d . -pjjg J g ^ ^f f and J is 16. 

^1 = 8if i = ^; J = .-v. The sum of H and A w «. 

121- = l^-A- which equals 1^. The 1 is added to the sum 

84 + lii| = 20-fl, or o* ^2 and 8, making 21, which with A> makes 

Add: 

2. 7| 5. 32} & 120| 

3. 150| 6. 176J 9. 135J 
_68| _16i 122^ 

4. 80| 7. 350^j 00. 80J 
18| 267|_ 12^ 

Add: 

II. 1| + | + 2| X6. 4| + | + ^ 

12. 10f + 12| + 5^ 17. 3} + 4| + l^y 

13. 2^^ + 5f + 9^ 18. 4f + 5^y + 9VV 

14. li+7| + 8| 19. 12| + | + f+3^ 

15. 9|4-16tV + 6H ao. 21+1^ + 3^. 

21. A man walked 3| miles one hour, 3| miles the second 
hour, and 2^ miles the third hour. How far did he walk ? 

22. A farmer sold corn for f 14|, wheat for f 37^, and rye 
for $15^. How much did he receive for all ? 

23. A clerk spent !ilsl8| a month for board, $9^ for a room, 
and $4^ for clothes. How much did he spend in one 
month ? 
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24. I sold ^ of an acre of land to one man, 2^ acres to an- 
other, and 1| acres to another. How many acres did I 
sell ? 

25. Find the perimeter or distance around a sheet of paper 
9^ in. by 5^ in. 

• 

26. Mr. Seward traveled 19^ miles on Monday, 21|^ miles 
on Tuesday, and 22|^ miles on Wednesday. How far did he 
travel in three days ? 

27. John deposited $6^ in a savings bank, James fTj"^, 
Henry $9|, and Joseph $11|^. How much did they all 
deposit ? 

28. A man bought flour for f3|, apples for $S^^^ 
and sugar for $1&|. What was the amount of his 
bill ? 

29. Four boys weigh, respectively, 90| pounds, 95| 
pounds, 98J pounds, and 101^ pounds. What is their 
total weight? 

30. A field is 75| rods long and 30| rods wide. Find the 
distance around the field. 

31. The widths of 4 lots are as follows : 30^ feet, 42^ 
feet, 38|^ feet; and 48^ feet. Find the entire width of the 
lots. 

32. Five floors of an ofl&ce building are each 12 feet high, 
two floors are each 13^ feet high, and one floor is 18| feet 
high. What is the total height of the floors ? 

33. A vessel sails 402|^ miles the first day, 370^ miles 
the second day, 32&| miles the third day, and is then 309^ 
miles from New York. Find how far the ship will have 
sailed when it reaches New York. 
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34. James Wilson planted 4 rows of potatoes to test 
different kinds for quality and quantity. The first row dug 
5^ bushels ; the second, 5 J bushels ; the third, 5| bushels ; 
and the fourth, 4^ bushels. Find the total amount raised 
in the 4 rows. 

35. A man spends ^ of his salary for clothing, J for 
board, and ^ for traveling expenses. What fractional part 
of his salary does he spend for these purposes ? 

36. A newsboy earned $^ one day, 9^ another day, and 
$1 B. third day. How much did he earn in the 3 days ? 

37. A stick was broken into two pieces — one &| ft. long 
and the other If ft. long. How long was the whole stick ? 

38. If a man earns $3f a day, and a boy f | a day, how 
much do the man and the boy earn together in a day ? 

39. Find the total cost of the following purchases : flour 
$1|, sugar $^, dried beef $^, and corned beef f ^ ? 

40. Four loads of coal weighed as follows : 2 tons, 1^ tons, 
2^ tons, and 2^ tons. How much did the four loads weigh? 

41. The rainfall in April was 4^ inches, in May &| inches, 
and in June 4^ inches. What was the total rainfall for the 
3 months ? 

42. A farmer drives in one day 12| miles, then 6|^ miles, 
and then 9 J miles. How far does he drive ? 

43. The feed for a horse costs f &| a month; for a cow, 
$6| a month. If a man has 2 horses and 2 cows, how 
much will it cost to feed them a month ? 

44. Three lengths of ribbon were cut from a piece — the 
first, 1| yd. long, the second, 2| yd. long, and the third, S-j^ 
yd. long. How much ribbon was cut all together from the 
piece ? 
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SUBTRACTION OF FRACTIONS 
Oral Work 




f = I = A- 

1. 1 Bq. in. — j sq. in. = aq, 

2. J sq. in. — J aq. in. =- — 

3. 1 sq, in. — ^ aq, in. = sq. 

4. Jaq. iu.-^aq. ill. = sq. 

5. J- aq. in. — -^ sq. in, = 

•■ i-i = i: 4-J = !i A-ft = A- 

7. Give answers to the following : ^J— ■^=? tJ"~"^=' 

ft-A='' M-A=? H-A='' 

8. What do you notice about the denominators of the 
fractions you have subtracted in example 7 ? 

In subtraction of fractions, just as in subtraction of whole 
numbers, the minuend must be larffer than the subtrahend. 

9. When the denominators are alike, what do you sub- 
tract ? 

10. Could you subtract J from J without change ? How 
may these fractions be made similar ? 

11. When the denominators are unlike, what is the firgt 
ttepf What is the second »tep? What is the third Btepf 

Subtract : 

la. »1-«J; i£t.-lft., 5jd.-}yd.; « ft. - } tt. 
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Subtracting fractions or mixed numbers that are not 
similar. 

Written Work 

1. Fromftakef The 1. c. d. is 20. l = H; t = H; iJ-H 
20 = 1. c. d. = A- 

g __ jg Observe the three steps in subtracting 

I ~ Ya fractions: 

** -y^ * 1. If necessary, make the friftctions simi- 



t 2 ~ 2a lar; that is, reduce them to a common de 

nominator. 

2. Subtract the smaller numerator from the greater and write the 
result over the common denominator. 

3. Change the result to its simplest form. 



Find differences : 






2- J-i 


9- i-i 


!«• i-lV 


3. i-i 


10. I-} 


"• 1-i 


*• i-i 


H. J-i 


"• t-i 


5- i-i 


". i-4 


". i-i 


«• i-l 


13. i-l 


. 20. i-^ 


7- i-iV 


". i-i 


21. i-i 


8. i-i 


15. J - 1 ' 


22. l-i 



23. From a piece of cloth containing |^ of a yard, ^ of a 
yard was sold. What part of a yard remained ? 

24. From a city lot containing | of an acre, ^ of an acre 
was sold. What part of an acre remained ? 

■ 

25. A man traveled ^ of a certain distance the first hour, 
and ^ of the distance the second hour. What part of the 
distance farther did he travel the first hour than the 
second ? 
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26. From 7 take f . 

7 = 6| Change 7 to 6 and}. Subtracting } from 

1^ = ^ f gives I, which annexed to 6 gives 6^. 

Find differences : 

27. 3 - I 34. 9 - f 41. 125 - Jj 

28. 12 - f 35. 3 - f 42. 10 - I 

29. 22-^ 36. 100-^ 43. 11- 1 

30. 7 - J 37. 18 - If 44. 40 - 1 

31. 133 -f 38. 28-1^ 45. 7-^^ 

32. 44 - ^\ 39. 55 - If 46. 51 - ^ 

33. 18 - ^ 40. 4-1^ 47. 48 - I 

48. If I have $2 and spend f | how much have I left? 

49. A vessel contained 8 gallons of oil. After | of a gal- 
lon had leaked out, how much remained ? 

50. A grocer who had bought 10 bushels of potatoes, sold 
I of a bushel. How many bushels remained ? 

51. From 12| take lOJ. 

4 = 1. c. d. 
-1 03 -- 1 24 Change J to fourths. J = }. 

10| = ]0| *-i = i; 12-10=2. 2+i = 



12| - lOJ = 


H 




« 






Find differences 


• 
1 • 










52. 4f - 3J 


59. 


79^1- 


.26| 


66. 


lOOJ - 52f 


53. 7f - 4^ 


60. 


97^- 


35| 


67. 


78f - 35f 


54. lOf - 3J 


61. 


121| - 


.66f 


68. 


50i - 40J 


55. 10^ - 2| 


62. 


80| - 


^H 


69. 


124^6^ - 112i 


56. 12^ - 5f 


63. 


98| - 


32J 


70. 


240^ 200f 


57. 24,V-1H 


64. 


46|^- 


m 


71. 


15i - 8^ 


58. 31^ - 18f 


65. 


25i - 


12i 


72. 


117| - 15f 
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Find the value of : 
73. 7i-2f. . 

o = 1. C. g. Since f is greater than J, change 

7| = t)| = t)J^ 7J to 6J. The I.e. d. is 8. | = ^. 

2|= 2f Subtract 2 J from 6Y. The remainder 

7 J - 2| = 4f is 4|. 

74. 3J-1J 78. 20^-13f 82. 44|-12J 

75. 5 -If 79. 50| -3oi 83. 36J-lli\ 

76. 5}-2| 80. 6| - 2f 84. 81f-14f 

77. 10f~5| 81. 11| - 5f 85. 21|-12f 

86. One motorman's trip takes 4| hours, and another's 2| 
hours. How much longer is the first trip than the second ? 

87. A man bought two suits of clothes, one costing $35^ 
and the other f 28|. How much more did the first suit cost 
than the second ? 

88. James lives 1^ miles from the schoolhouse, and Sam- 
uel, 1^ miles away. How much farther does Samuel have to 
walk to school than James ? 

89. If a man earns $3| a day, and a boy f f a day, how 
much more does the man earn in a day than the boy earns? 

90. A boy is 4^ feet tall. His sister is 3f feet tall. 
How much taller is the boy than his sister ? 

91. The top of a door is 12 J feet above the ground, and 
the bottom of it is 4| feet above the ground. How high is 
the door ? ^_ 

92. From a barrel containing 51^ gallons of oil^ Ufcgn llons 
were sold in one day, and 25 J gallons another daj|R How 
many gallons remained unsold? ^ jK 

93. A station agent who was paid f 60 per mohtn spent 
in one month i?12f for groceries, f 7-^ for meat, and f 15^ 
for other expenses. How much did he save ? 

} 
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REVIEW 

Find the value of : 

1. t + i-f 11. 15-3f + 4i 

2. 3J+2}-lf 12. 40 + 60 + 30l| 

3. 5J + 4f~43^ 13. 19f|-ll| + l^ 

4. l|+2^-lf 14. ^ + ^ + 11^^ 

6. 12f - 6^ + 2f 16. 22^^ + 7i - 20^ 

7. l-i + l+H 17. 8f + 22| + 43| 

8. 20 + ^ + iV-2J 18- 225f + 132^^ + 80| J 
9- i + i + f-^^ 19. 12f + 19|-27f 

10. 18^ J - lOf + 5J + 2| 20. 19| + llf+14i 

21. Arthur bought a hat and gave in payment $10. If 
he received in change •$ 7f, how much did the hat cost? 

22. The treasurer of a literary society received f 492^. 
He spent for light and heat f 50|, for new books $77^, for 
a lecturer's expenses $ 26^, and for music for an entertain- 
ment $ 80. How much remained in his hands ? 

23. A teacher's salary was 'f 95 per month. He spent $20 
for board, $7^ for room, $9| for clothes, and $2^^^ for other 
expenses. How much did he save out of his month's salary? 

24. A dealer bought 61| bushels of apples from one 
man ; 127 J bushels from another ; and 89| bushels from an- 
other. How much did they cost at 75^ per bushel ? 

25. A student spends \ of the day in study, ^ in recita- 
tions, ^ at his meals, and J in recreation and exercise. 
What part of the day has he. left for sleep ? 

26. A boy walked around a field 60 J rods long and 40 
rods wide. How far did he walk ? 



1 
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27. William had $45| ; he gave his sister $37|. How 
much had he remaining ? 

28. Mr. Mellon owned ^ of an oil well. Later he bought 
^ of it. What part of the well did he not own ? 

29. A clerk earns i80 a month and spends for board $33^, 
for clothes -f 16|, and for otlier expenses $16|^. How much 
of his month's salary does he save ? 

30. From a piece of ribbon containing 10 yards were sold 
J of a yard, 1^ yards, | of a yard, | of a yard, 2J yards, and 
3 yards. How many yards remained unsold ? 

31. A mail carrier works 8 hours per day. In making 
three deliveries he works IJ hours, 2J hours, and 2| hours. 
How much time has he for a fourth delivery ? 

32. 1^ of a pole is in the ground, ^ of it in the water, and 
the rest in the air. What part of the pole is in the air ? 

33. Harry caught 3 fish. The first weighed J of a pound, 
the second J of a pound, and the third IJ pounds. How 
much did the 3 fish weigh ? 

34. A real estate agent bought 16^ acres of land. He sold 
2^ acres to one man, and 5 J acres to another man. How 
many acres had he remaining ? 

35. The sum of two fractions is |^, and one of the fractions 
is f . What is the other fraction ? 

36. The McJunkin dairy sold milk as follows : Monday, 
65| gallons; Tuesday, 60 J gallons; Wednesday, 71f gallons; 
Thursday, 69 gallons; Friday, 67| gallons; and Saturday, 
90J gallons. What were the total sales for the week ? 

37. A salesman traveled in 4 days as follows : Monday, 
Imiles; Tuesday, 187| miles; Wednesday, 93| miles; and 

207-^ miles. How many miles did he travel in all ? 



COMMON FRACTIONS 61 

38. If a boat will carry safely 800 pounds, how many 
pounds of provisions can be carried when three men whose 
weights are, respectively, 165^ pounds, 182| pounds, and 208 
pounds, are in the boat ? 

39. In 3 days in June the sun shone in New York 14| 
hours, 14^ hours, and 14^ hours. How many hours of 
sunshine were there in these 3 days? How many hours 
without sunshine were there ? 

40. Raymond walks 1| miles to school, and George walks 
1^ of a mile. How far do they both walk, and how much far- 
ther does Raymond walk than George ? 

-V41. A playground is 16J yards wide, and 25| yards long. 
Find the distance around it. How much greater is the play- 
ground in length than in width ? 

42. Measure the distance around your school ground in 
feet and fractions of a foot ; then in yards and fractions of a 
yard; then secure a tape line and measure it in rods and 
fractions of a rod. Find its perimeter in each of these three 
units of measure. 

43. With a yardstick let each pupil measure in feet and 
fractions of a foot the length and the width of the different 
rooms in each one's house, first finding the perimeter of each 
room, and then the difference between the length and the 
width of each room. 

44. The rainfall in three different months was as follows : 
3^ inches ; 4f inches ; 2^ inches. Find mentally the rain- 
fall for the three months, and the difference between the 
greatest rainfall and the rainfall for each of the other months. 

45. Mrs. Thompson's baby gained 2 oz. the first week, 
3 oz. the second week, 4 oz. the third week, and 8 oz. the 
fourth week. Express each week's gain as a fractional part 
of a pound and find how many pounds the baby gained. 



i 
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46. Make up two problems involving addition and subtrac- 
tion of fractions, and two involving addition and subtraction 
of mixed numbers. 

\47. A western farmer sold three loads of alfalfa in one 
summer. The first weighed 2| tons; the second, 2 J tons; 
and the third, 1| tons. Find the entire number of tons 
sold. 

y^ 48. James's father cut ice on his mill pond three times dur- 
ing the winter. The first cutting was 6f inches, the second 
cutting was 8| inches, and the third cutting was 5^ inches. 
Find the entire thickness of the ice for the three cuttings. 

49. In problem 48 find the difference between the great- 
est thickness and each of the other two thicknesses. ' 

50. Donald is 4 feet 8 inches tall, and Arline is 3 feet 9 
inches tall. Express their heights in feet as mixed num- 
bers. How much taller is Donald than Arline? 

51. The weather man reported 3 hours and 20 minutes 
sunshine on Monday; 2 hours and 40 minutes sunshine on 
Tuesday ; and 5 hours and 15 minutes sunshine on Wednes- 
day. Express the time of sunshine of each day as a frac- 
tional part of a day, and find the total time of sunshine for 
the three days. 

52. Ben ran 100 yards in 9^ sec. and Vincent ran the 
same distance in 11| sec. How much did Ben beat Vin- 
cent's time? 

53. George weighs 70 lb. 8 oz. and James weighs 98 lb. 
4 oz. Express their weights as mixed numbers and find the 
sum and the difference of their weights. 

Sk 64. Bertha grew f of an inch in three months, Paul | of an 
Loh, and Susan ^ of an inch. Express the difference be- 
en Bertha's growth and each of the other two. 
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55. Mary bought three remnants of ribbon. The first was 
3| yards ; the second, J of a yard, and the third, 2J yards. 
How much ribbon did Mary buy ? 

First add each number in a to the numbers on the same 
line in 6, (?, d, g, /, g. Thus, in 56, add 2|^, lirst to 3|, then 
to 4|, then to 8|, etc. In 67 add 4f , first to 6f , then to 5f , 
etc. Then subtract each number in column a from the 
numbers on the same line in h, c, d, e, /, g. Thus, in 56, sub- 
tract 2^, first from 8|, then from 4|, then from 8| etc. In 
57 subtract 4|, first from 6|, then from 5^, etc' 





a 


b 


c 


d 


e 


/ 


9 


56. 


2i 


H 


4| 


8§ 


H 


7t 


n 


57. 


H 


6| 


^ 


5* 


H 


9* 


9i 


58. 


8^ 


11* 


12t^ 


15^ 


22^ 


32^ 


2511 


59. 


H 


40| 


45t% 


48^ 


14^ 


60f 


65A 


60. 


Hf 


75^ 


80^ 


5^^ 


77f 


m 


98^ 



TEST EXERCISES IN ADDITION AND SUBTRACTION 

OF FRACTIONS 

Oral Work 

To THE Teacher. — Test pupils* ability to do this work accurately 
and neatly in a given time. Let them do the work a second time, and 
try to beat the first record. 

9 

Add: 

ahc&efghij 

1- f I H t H T^ If T^ T^l It 

c 

2. 



* 


f 


1 


1 


f 


¥ 


f 


A 


A 


ff 


it 


i 


i 


i 


i 


V- 


¥ 


il 


& 


ff 



x; 
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Written Work 






Add: 






« 




3. 3^ 


6. 6| 


9. 3$ 

5i 


12. ^ 

8| 


15. 4i 


4. 3| 

2A 


7. 7f 


10. 6f 

2^ 


13. 12| 

i4 


16. 7J 

2J 


5. 25| 

21^ 


a 63^ij 
50^ 


11. 61^ 

27A 


14. 98,!^, 


17. 6| 

3t% 



Subtract, and test results by adding : 

18. 24| 20. 40f 22. 44| 24. 14^^ 26. 27f 
14^ 12f^ 29| 9VV 19f, 

19. 91|f 21. 36| 23. 15f 25. 40J 27. 18^2 

47i 18f 9^ 20^ 11^ 

28. James worked 6| hours after school in one week, 
Henry worked 4|^ hours, and Frank worked 2J hours. Find 
the number of hours the three boys were employed during 
the week. 

29. Mary's hair ribbon contains f of a yard ; Ruth's hair 
ribbon contains f of a yard ; and Martha's sash contains 2} 
yards. How many yards of ribbon are there in all three 
pieces ? 

30. John is 7| years old, and his father is 30 years and 
6 months old. How much older is John's father than 
John? 

31. If a rug is 6f feet long, and 4^^ feet wide, what is the 
difference between its length and its width ? 
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MULTIPLICATION OF FRACTIONS 

MultiplTing a fraction by a whole number. 
Oral Work 




t3 feet » I yard 

1. Into how many halves is the square divided ? 

2. Two times ^ the square = square. 

3. Two times J the circle = circle. 

4. Two times $ J = dollars. 

5. Five times 8 ^ = dollars. 

6. luto how many feet is the yard divided ? 

7. What is one of these parts called? 

8. What are two parts called ? 

9. 2 X ^ of a yard = yard. 

10. 6 X ^ of a yai-d = yards. 

11. 6 X ^ of a circle = circles. 

12. 12 X J of a circle = circles. 

13. 4 X i is the same asJ + J^ + ^ + J. 
3 X ^ = |, or 3. Therefore, to multiply ^ by ( 



say 6 times J = f , or 3. 










Give products : 










15. 8 X ^ 20. 9 X f 


25. 


TxJ 


30. 


iix-ft 


16. 12 X ^ 21. 8 X I 


26. 


12 x| 


31. 


12>;? 


17. 6 X § 22. 9 X ^% 


27. 


4x^ 


32. 


5x} 


18. 7 X f 23. 6 X i 


28. 


8x? 


33. 


exj 


19. 10 X f 24. 8 X 1 


29. 


11 x| 


34. 


6x| 
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Multiplying a mixed number by a whole number. 

Oral Work 

1. Find the cost of G eggs at 3J cents apiece. 

2. Find the cost of 4 qt. of oil at 8 J cents per quart. 

3. How much will 8 lb. of rice cost at 8 J cents per pound? 

4. Find the cost of 12 lb. of sugar at 6 J cents per pound. 

5. When berries are sold for 8^ cents a box, find the cost 
of 6 boxes. 

6. A boy. earns $1^ per day. How much does he earn 
in 6 days ? 

7. When apples are sold for $1\ per bushel, find the cost 
of 8 bushels. 

8. Mary pays $f for music lessons and takes two lessons 
a week. How much do her music lessons cost her in 
4 weeks ? 

9. John makes f of a cent on each paper and averages 
40 papers a day. Find his profit. 

10. We pay 8|^ a quart for milk. How much is our 
milk bill in a week, if we use 2 qt. per day? 

11. By buying 25 cents worth of street car tickets, each 
ticket costs me 4^ cents. Find the cost of 12 tickets. 

12. A storekeeper makes 1^ cents on each can of corn. 
How much does he make on 18 cans ? 

13. John works for 5J cents per hour. If he works 
8 hours a day, how much does he earn in 2 days? 

14. Mary uses If yd. of ribbon for a bow. How much 
does it take for 9 such bows ? 

15. Find the cost of a dozen eggs at 3^ cents apiece. 
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IS. I pay $5| for a boy's suit. Find the cost of 4 such 
suits. 

17. 3 pounds of prunes cost 25 cents. How much will 
12 pounds cost ? 

Suggestion. — 12 pounds will cost how many times the cost of 3 
pounds ? 

Written Work 

1. Find6x2|. 

^ 

r 

j-Q ^ rt 1 This means that 5 x f Is to be added to 5 x 2. 

^ "" ^8 6 X I = Jrf^, or 8J; 6 X 2 = 10; 3J + 10 = 13J. 

Find the value of : 

2. 8x^ U. 10x2J 

3. 10x4 12. 12x3f 

4. 9 X 2f 13. 20 X 5f 

5. 12x3| 14. 45xl2J 

6. 11 X 3^ 15. 120 X 22f 

7. i4x2f 16. 154xllf 

8. 12 X 8J 17. 96 x 6f 

9. 6 X 8| 18. 144 X 9J 
^ 5^3/ -^ 19- 80x4^ff 

^J29. A book dealer purchases 125 books at wholesale at 
f 1 J each. Find the cost. 

"^30. The fare between two cities on the Ft. Wayne R.R. 
is $10 J. Find the amount received from the sale of 50 
tickets. 

— ^1. A newsdealer buys 300 papers at IJ cents each and 
sells them at 2 cents each. Find the cost and the gain. 



20. 


125 X 18| 


21. 


72 X 24f 


22. 


100 X 14^ 


23. 


132 X 5| 


24. 


168 X 10^ 


25. 


20 X 18| 


26. 


90 X 15| 


27. 


50 X 16^ 


28. 


200 X 15^^ 



68 COMMON FRACTIONS 

32. A huckster buys 20 dozen bananas at 10 cents per 
dozen and sells them at the rate of 2^ cents each. Find 
his gain. 

33. A fruit dealer buys a barrel of apples for f 4|-. The 
barrel contains 240 apples. He sells one half of them at 
the rate of 2 for 5 cents and the remainder at the rate of 
3 for 6 cents. Find his profit. 

Suggestion. — At 2 for 5^, 120 apples will cost 60 x 6^; at 3 for 5^, 
120 apples will cost 40 x 5^. 

Finding fractional parts of whole numbers. 

Oral Work 

1;. ^ of 2 units = unit. 

2. J of f 2 = dollar. 

We have learned that we may divide a unit into any num- 
ber of parts and then take any number of these parts. Thus, 
I of $60 means that $60 (60 units) is divided into 4 equal 
parts of $15 each and that 3 of these parts, or $45, are taken. 

Since J of |60 = |15, } of «60 = 3 x $ 15, or f 46. 
Find the following: 

3. f of $ 24 7. I of 36 minutes 11. { of 72 cents 

4. 3^ of 60 horses 8. ^i of $144 12. ^ of 99 

5. f of 36 days 9. ^^ of 78 miles 13. -^ of 76 

6. f of 20 hours 10. ^ of 44 rods 14. f of 84 

15. To find ^ of 4, into how many parts do you divide 4? 
How do you find one of these parts ? Divide 4 by 3. 

16. Explain what you mean by -J of a number ; by |^ of a 
number ; by ^ of a number. 

17. Find f of 4. 

Solution. — i of 4 = J, and } of 4 = 2 x |, or } ; f = &f . 
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Find the following : 



18. fof7 


24. 3^ of 12 


30. ^of20 


19. f of9 


25. ^of8 


31. f of6 


20. |ofl2 

/21. f of 8 


26. 1^ of 8 


32. |of9 


27. f of 9 


33. fofll 


22. f oflO 


28. ^ of 12 


34. 1 of 10 


23. 1 of 3 


29. f of 7 


35. |ofl2 


36. Multiply f by 8. Which number is the multiplier? 


Which number is 


the multiplicand? 


Observe that | of 8 



gives the same result. 

If the sign of multiplication is written after a fractional 
multiplier, it may be read "of." Thus, | X 12 may be read 
"f of 12." 

Read the following problems: 

37. I X 9 38. f X 6 39. I X 4 40. f X 6 

Written Work 

— ^1. A merchant owing $1200 gave his check for | of the 
amount. For how much did he write his check? 

2. Three men own 2500 acres of land. The first owns | of 
it, the second J of the remainder, and the third the remainder. 
How many acres does each own ? 

-^3. If a laborer works ^ of the days in a common year, how 
many days does he work ? 

4. A student's expenses at college are $480 per year. If 
board and tuition cost | of that amount, how much is spent 
for room rent, books, etc.? 

5. A cohtractor agrees to erect a building for $24,570. 
Labor costs ^ of the amount, material f of the remainder. 
Find his profit. 
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^ f of the entire enrollment of 14,720 in school are girls. 
Find the number of girls and the number of boys. 

7. -^ of $ 960 is paid in a year for rent. Find the monthly 
rent bill. 

^. An automobile cost $3456 and the expenses and repairs 
for one year were ^ of the cost. Find the expenses. 

9. A western farmer bought a farm of 160 acres at $25 
an acre. He erected a house costing f as much as the land^ 
and a barn costing ^ as much as the house. Find the total 
cost of the property. 

Multiplying a whole number by a mixed number. 

Oral Work 

1. Multiply 12 by 6| ; 10 by 7f 

2. 1^ times 8 hours are how many hours ? 

3. How much do 2| pounds of candy cost at 40 cents 
a pound ? 

4. I bought 4|^ yards, of ribbon at 40 cents a yard. 
How much did it cost ? 

5. A boy walks 3 miles in an hour. How far can he 

walk at the same rate 'in 2| hours ? 

6. James is 6 years old. His mother is 4|^ times as old. 
How old is she ? 

7. How much will 5f pounds of veal cost at 24 cents a 
pound ? 

8. A man bought 7^ gallons of oil at 12^ a gallon. 
How much did he pay for it ? 

9. When natural gas costs 25 cents per thousand feet, what 
is my bill for lOf thousand feet ? 
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10. If a lot cost $200 and a house 8| times as much, how 
much did the house cost ? 

11. A man worked 20| days in a month for $2 a day. 
flow much did he earn ? 

12. How many inches equal 9| feet ? 

tl3. At 60 cents a bushel, how much will 2^ bushels of 
oats cost ? 

\jA. I bought If dozen collars at f 2 a dozen. How much 
did they cost ? 

15. At 12 cents a pound, how much will 16| pounds of 
raisins cost ? 

16. How much will 5| yards of cloth cost at $2 a 
yard ? 

17. If a workman is paid 76 cents an hour, how much 
does he receive in 3f hours ? 

(j^ How far will an automobile travel in 2^ hours if it 
travels 18 miles in one hour ? 

/l9. If the freight from New York to Albany on a ton of 
merchandise is 33 cents, how much will it be on 5r^ tons ? 

(.^2gj,-A gallon of water weighs 8 pounds. How much do 
10 J gallons weigh ? 

Written Work 

1. Multiply 18 by 14f. 

18 

14# 

12 = 4 of 18 ^^^ times 18 means that } of 18 is to be added 

fjo ^ to 14 X 18. } of 18 = 12, which added to 14 x 18 

'^ =264. 

18 

264 
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Find products : 

2. 7J X 6 16. 205>|^ X 100 30. 116f x 54 

3. 16^ X 9 17. 42^ X 55 31. 112^ x 50 

4. 271 X 12 18. 64^j X 89 32. 88^ x 28 

5. 120J X 40 19. 72^ X 42 33. 80f x 160 
€. 216^ X 50 20. 102^ X 80 34. 19^^ x 24 

7. 73^ X 15 21. 1252^^ X 120 35. 3^ x 60 

8. 140^ X 28 22. 12f X 9 36. 145^ x 55 

9. 100^ X 60 23. 14f X 10 37. 48f X 84 

10. 95| X 45 24. 20| X 12 38. 21| x 16 

11. 81| X 21 25. 35| X 18 39. 40| x 25 

12. 120^ X 81 26. 95f X 42 40. 121f x 49 

13. 144| X 108 27. lOOf X 20 41. lOf x 18 

14. 150^ X 60 28. 124J X 120 42. 14| x 24 

15. 180 J^ X 18 29. 65 1 X 32 43. 20^ x 84 

^44^ If the rate of sailing of a vessel is 18 miles an hour, 
how far will it sail in 24|^ hours ? 

"45. Find the cost of 12^ tons of coal at $6 a ton. 

46. Find the cost of 16 J yards of cloth at 11.50 a yard. 

Note. — The seller usually regards any part of a cent as an additional 

cent. 

47. A farmer sold 5 J acres of land at $40 an acre. How 
much did he receive for it? If the buyer sold it at is 60 an 
acre, how much did he gain ? 

48. Find the total cost of 6| pounds of steak at 28^ a 
pound, and a 3^-pound chicken at 36^ a pound. 



\ 
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Multiplying a fraction by a fraction. 

Oral Work 

1. What is J of 6 feet? f of 6 feet? 

2. What is 1^ of 6 sevenths? f of 6 sevenths? 

i of f means } of 6 equal parts of a unit that has been divided into 
7 equal parts. 

^ of f = I; and i of f = 2 times f or f. 

Find : 

3. ^of| 6. foff 9. fof{^ 

*• ioff 7. I off 10. iof|^ 

5. *off 8. I off 11. I of If 

12. What is f of f ? 

i of f = i; and} of i = 2 times J, or f Observe that } of | = fj | = 
A» or i. 

Multiply the numerators to ff ether and the denominators to- 
gether^ and reduce the result to its lowest terms. 

Written Work 

1. Find f of f This means f x f ; f x f = ff . 
Find products : 

2. |xf 5. f X| 8. fxf U. Axf 

3. ^xf e. Ix^ 9. f Xf 12. fxf 

4. f Xf 7. fx^ 10. fxf 13. fx^ 

14. Find If X If. 

Change to improper fractions. Thus, IJ x IJ = J x } = ^, or 2|. 

15. If X 2f 18. 4f X 2f 21. 4f X 7f 24. 12f X 4f 

16. 8f x2f 19. If x2f 22. 9f xl2f 25. 10fx3f 

17. Sf xlf 20. 3|xlf 23. 6f X9| 26. 12f X 12f 

27. Find the cost of 3f quarts of milk at 8f ^ per quart. 

28. Find the cost of 8f yards of gingham at 8f ^ a yard. 



74 COMMON FRACTIONS 

Use of cancellation in multiplication of fractions. 

Written Work 

1. Find J of ^. In changing A to f , both terms of the frac- 
^^•v 2 3 6 2 ^^^n are divided by 8. Hence, in finding the 
K^J t X t = T«' ^^ f 0x3 

o ,^ Q o value of - — -, the work may be shortened hy 

^2^ ^ ^ V _. £ 3x6 

p X 5 6 rejecting the factor 3 from both dividend and 

divisor, as indicated in the second model. 

Cancellation is the process of shortening operations by 
striking out equal factors from both dividend and divisor. 

Cancel equal factors from both dividend and divisor, when- 
ever possible. 

5 

Thus, i^^i^^=|^f^^f = T"^' 

2. f X 2^ X 2 9. 5J X 2J X 4 

3. If X 4| X IJ 10. I of I X 6J 

4. 4 X 2J X 1^ 11. I X 8 X 12| 

5. I X 3 X 4J 12. ^ of 3| X 10 

6. Sxfoff 13. 6Jx2^x3| 

7. 5| X 3^ X 4 14. 6 X 3J X 3| 

8. 6J X 8 X 2| 15. 16^ X 4^ X 3 

16. At &I cents per pound, how much is the expressage 
on a package weighing 64 pounds ? 

17. At $9|^ a pair, find the cost of 15 pairs of lace curtains. 

18. At the rate of 33^ miles an hour, how far will a train 
travel in 10| hours? 

19. If a load of coal weighs 5f tons, find the cost at f 6| 
per ton. 

20. When hay is selling at $ 12^ per ton, find the cost of 
6| tons. 
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PROBLEMS 

1. In a certain building, during January, 181-^ tons of 
soft coal were consumed. If the coal cost $2^ a ton, what 
was the total expense for coal ? 

2. If a soldier is allowed | of a pound of meat a day, 
how much meat will it take to supply 280 men for 6 J 
days? 

3. A coal dealer sold 1850 tons of coal. ^ of his sales 
were anthracite coal, the rest bituminous. The former he 
sold for $&J per ton, the latter for $2J per ton. How much 
were his total sales worth ? 

4. A school is open 5| hours each day. How many 
hours is it open in a ^onth of 20 school days ? in a term of 
4 J months? 

5. A boy lives If miles from his school and attends 150 
days in the term. How many miles does he walk in a term 
both to and from school? 

€. A department store employs 100 cash girls at f 4| 
per week and 120 clerks at $8J per week. Find the amount 
paid to all. 

7. Find the cost of sewing buttons on 32 suits, at 2^^ a 
suit. 

8. A contractor averages 6^ rods a day in digging a 
sewer. How long is the sewer if it takes him 39 days to 
digit? 

9. A rural-mail carrier travels 23|^ miles for each deliv- 
ery. Find the number of miles he travels in making 310 
deliveries. 

10. An ocean steamer burns on an average 201^ tons of 
coal in a day. How much coal will it consume in a voyage 
of 7 days ? 
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DIVISION OF FRACTIONS 
Diyiding a whole number by a fraction. 

Oral Work 

1. How many halves are there in this 
square ? 

2. How many times is ^ contained in 1? * 

3. How many times is $^^ contained in $1? 
in $2? in*4? 

4. What is the quotient of 2 balls divided 

by 1 ball ? of 2 cents divided by 1 cent ? of 2 halves divided 
by 1 halff of | ■*■ J^ ? What is the quotient of 4 cents di- 
vided by 2 cents? of 4 halves divided by 2 halves? of f -«-f ? 

5. How many fourths are there in this 
square? What, then, is the quotient of 1 di- 
vided by ^? of 2 divided by ^? 

6. How many *^ are there in $1? in $3? 

7. What is the quotient of 4 cents divided 
by 1 cent? of 4 fourths divided by 1 fourth? 

8. Since 1 = |, is there any difference between the quo- 
tients of 1 -J- ^ and I -s- ^ ? Since 2 = |, is there any differ- 
ence between the quotients of 2-?-^ and f ■*-J? Since 3* 
J^^, is there any difference between the quotients of 3 + J 
andJ^-^i? 

9. Explain why 2-^|=|-f.^; J + ^ = ^j^^; |+| 





i 







i+i=4. 
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Give quotients : 

10. 2-!- J 16. 6 -f-^ 22. 12-f-f 28. 15 -J- 1^ 

11. 4+ J 17. 6 -J- J 23. 10-^^ 29. 2-5-^ 

12. 6 -8- J 18. 6 -T-^ 24. 9-!- J 30. 4-i-| 

13. 2^ J 19. 8-^J 25. 6-f-J 31. 5 -^ ^ 

14. 4 -f-^ 20. 5 -i-^ 26. 12-^J 32. 16 -f- j 

15. 3 -h^ 21. 4 -f-^ 27. 4-^1 33. 10-H^ 

Dividing any number by a fraction by invertinl; the terms 
of the divisor. 

Oral Work 

1. How many times is ^ inch contained in 1 inch ? How 
many times is ^ yard contained in 1 yard ? \ foot in 1 foot ? 
Draw figures to illustrate. 

When the fraction J is changed to ^, the fraction is said to 
be inverted. It then shows how many times the fraction is 
contained in 1. 

2. ll-J l + i 1-Hj 

3. 1 + J l + f 1-1-^= 

Observe that in each of the above problems the quotient 
Equals 1 X the fraction inverted. 

^ Thus, 1 -5- J = 1 X }, or 3; 1 -f- J = 1 x f, or 4; 1 -i- f = 1 x }, or 7; 
l^J = l xf, or5; l-i-J = lx{, or8. 

4. Since 1 -*- ^ = 1 x f , or 3, then 1 -f- f = 1 x f , or 1 J. 
How many times is each of the following fractions con- . 

bainedinl: |? ^? |? |? J? 

The number of times each of the above fractions is con- 
fined in 1 equals the number of times the numerator of 
-ach fraction is contained in its denominator. 
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Find quotients by inverting the divisor and multiplying : 


Thus, 3 + i = 


= 3 X J = V = 3i- 






5. 1 + i 


12. 2 + 1 


19. 8 + 1 


26. 15-1-1 


6. 1-^1 


13. 3 -i- 1 


20. 16-1-1 


27. 16-1-1 


7. l-Hf 


14. 4 + ^ 


21. 24-1-1 


28. 12-1-^ 


8. 1-^1 


IS. 6 + f 


22. 20-t-| 


29. S + -^ 


9. 1-.-I 


16. 6 -t- 1 


23. 15 + 1 


30. 7-!-^ 


10. 1 + f 


17. 9 + ^ 


24. 30 + f 


31. 6-t-f 


11. 1-5-f 


18. 10-i-| 


25. 12 + f . 


32. 9-^| 



-Any number may be divided by a fraction by inverting th 
terms of the divisor and multiplying. 



Written Work 



1. Divide 4J by |. 

3 2 
9 3 9 4. 

r4=r? ^• 

2. Divide 128 by |. 
128-^| = ;?Mp = 144 

Find quotients: 

3. 26 -^J 

4. 3|-H| 

5. 25 -i-} 

6. 2|-^f 

8. H-^^ 



Change 4} to the improper fraction \ 
Invert the divisor and multiply, using canoe 
lation. The result is 6. 



Since { is contained in 1, ) times, 
is contained in 128, 128 x f , or 14 
times. 

Use cancellation in multiplying. 



9- H^ T% 

10. 18 -i- J 

11. 48 + f 

12. 12 -!-3| 

13. 16 -!- I 

14. lf+ f 



15. 1|-*- I 

16. 2^+ I 

17. 16+ f 

18. 8i+ I 

19. 5f+ I 

20. 8^-f-2| 
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Divide : 










21. 18by| 


28. 


63by| 


35. 


288 by ^ 


22. 25 by 1 


29. 


72 by 1 


36. 


400 by J^ 


23. 28by^ 


30. 


84byH 


37. 


285 by J^ 


24. 21 by f 


31. 


90 by \i 


38. 


546 by H 


25. 36byT^ 


32. 


108 by l| 


39. 


425 by f 1 


26. 42 by ^ 


33. 


84 by ^j 


40. 


378 by H 


27. 54 by f 


34. 


96by| 


41. 


324 by ^ 


42. Divide 36 by 3f. 








Suggestion. — Change the divisor to an improper fraction. 


43. 27 by 2J 


49. 


84 by 4i 


55. 


780 by li 


44. 33 by 3J 


50. 


75 by 2J 


56. 


355by 8f 


45. 44by4f 


51. 


90 by 3| 


57. 


295 by 6f 


46. 60 by 3| 


52. 


92 by 2^ 


58. 


748 by 3| 


47. 76by4| 


53. 


85 by If 


59. 


549 by 8f 


48. 60 by 6f 


54. 


245 by 5f 


60. 


620 by 7f 


Find quotients : 




1 






61. 7J-4.1J 


67. 


12^ -^ 6i 


73. 


H +H 


62. 6f^lJ 


68. 


14f + 2f 


74. 


H ^H 


63. 5iH.lf 


69. 


^^^ 


75. 


8f -K6f 


64. 8f^2J 


70. 


5|-^H 


76. 


9^ -H3i 


65. 7J-4-li • 


71. 


H^n 


77. 


3^-^21 


66. ^^^^ 


72. 


H-^H 


78. 


6i ^H 


Divide : 










79. llfbySf 


82. 


4A by 1^ 


85. 


m by 2f 


80. 6| by If 


83. 


7iV by If 


86. 


16| by 2| 


81. 10Jby2^ 


84. 


7f by2| 


87. 


12| by 5| 



^ 
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88. How much are eggs per dozen when 72 cents are paid 
for 2J dozen ? 

89. A man's wages amounted to 46 dollars for 9^ days' 
work. How much did he receive per day ? 

90. A piece of ribbon containing 10 yards is cut into 
badges each ^ oi sl yard in length. How many badges can 
be cut from the piece ? 

91. A merchant sold 81 cents worth of ribbon. If he 
sold 6| yards, what was the price per yard ? 

92. At ilj apiece, how many pictures can be bought for 
«10J? 

93. At $1^ each, how many straw hats can be bought for 
«llf? 

94. A man earns $16^ in 5^ days. How much is this per 
day? 

95. At $5^ a pair, how many pairs of shoes can be bought 
for $38 J. 

Finding a number when a fractional part of it is given. 

Oral Work 

1. I of a flock of sheep are 40. Find the number in the 

flock. 

Solution. — Since two thirds of the flock equal 40 sheep, one third cf 
the flock equals J of 40 sheep, or 20 sheep, and three thirds, or the flock, 
equal 3 x 20 sheep, or 60 sheep. 

Find the number when: 

2. I of the number = 12 7. f of the number = 12 

3. I of the number =9 ©• t\ of ^^® number = 36 

4. f of the number = 15 ^' li ^^ ^^^ number = 60 

5. I of the number = 21 10. | of the number = 45 

6. ^ of the number = 18 U- i of the number = 28 
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12. There are 18 girls in a school. This number is J of 
all the pupils in the school. How many pupils are there in 
the school? 

13. James deposited $18 in the savings bank, which was J 
of what he earned during the month. How much did he earn 
in the month? 

14. May spelled correctly 27 words, which were -^ of all 
the words given. How many words were given ? 

15. A farmer sold 42 lambs, which were ^ of his flock. 
How many lambs had he at first ? 

16. John has attended school 40 days, which are f of the 
number of days in the term. Find the number of days in 
the term. 

17. Mr. Tanner pays f 12 each quarter for his telephone. 
At the same rate, how much does he pay in a year ? 

Written Work 
1. $500 is I of a teacher's salary. Find her salary. 

5 of the six parts of her salary = $500. 

1 part = i of $500, or $100. 
6 parts, or her salary, = 6 x $100 = $600. 

100 
Or, Invert the divisor and multiply. Thus, - x $^^ = $600. 



Find the number when : 

X 2. ^ of the number = 56 Vs. | of the number = 240 ft. 

7^3. Jl of the number = 108 -A 6. ^ of the number = 378 bu. 

^^4. ^^ of the number = 275 7^7. \^ of the number = 550 lb. 

8. Mr. Arnold bought a horse and a cow. He paid $80 
for the cow, which was f of what the horse cost. How much 
did the horse cost ? 

HAM. STAlfD. AR. II — 6 
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PROBLEMS FOR REVIEW 

1. My school desk is 2J feet long and 1| feet wide. 
Find the perimeter of the desk or the distance around it. 

2. John lives 1^ miles from the schoolhouse. After he 
has walked -^ of a mile, how much farther has he to go ? 

3. A sheet of cardboard is -^ of an inch thick. What is 
the thickness of a pile consisting of 30 sheets? 

4. Arthur bought some pads measuring | of an inch in 
thickness and placed them in a pile. If the pile measured 
21 inches, how many pads were there in the pile ? 

5. How many badges of ribbon, each If yards long, can 
be cut from a piece of ribbon 10 yards long ? 

6. If a remnant of 2| yards of silk costs $4.60, what is 
the price per yard ? 

7. How many feet of molding will be required to ex- 
tend around a room 20| feet long and 15J ft. wide ? 

8. If jelly is put up in glasses containing f of a pint each, 
how much jelly will be needed to fill 3 dozen glasses ? 

9. Mrs. Crane needs 23 J yd. of net for curtains. She 
gets three remnants, two of which measure 6J yd. and 12J 
yd. What is the length of the third reipnant ? 

10. If the product of two numbera is -46 and one number 
is 3|, what is the other number ? 

11. How many glasses will be required to put up l^ 
pints of jelly with f of a pint in each ? 

12. When Ethel stood on the scale with her bag of books, 
she weighed 80| pounds. Without the bag she weighed 
76| pounds. What was the weight of the bag of books ? 

13. In one bookcase I have 152 books, which are ^ of 
the total number I have. How many books have I ? 
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PARTS OF ONE DOLLAR AND OF ONE HUNDRED 

1. Show by addition how many times 5^ is contained in 
$1. Show in the same way how many times 10^ is con- 
tainedin$l; 20^; 50^jx25)!f; 6y ; 12y ; 8^^; 16f^; 

2. Is each of the integers and mixed numbers in Ex. 1 
contained in $1 an integral number of times? 

3. Show by addition that 6, 10, 20, 25, 50, 6^, 16§, 12^, 
8^, 33^, are each contained in the abstract number 100 an 
integral number of times. 

4. 5^ is what part of a dollar? 10^? 12^^? 6^^? 33^^? 
25^? 50^? 16|^? 8^ff 20^? 

5. 6 is what part of 100 ? 10? 12J? 33J? 20? 25? 50? 
16§? 6^? 8i? 

6. Learn the following table : 



\ 

■J 


Fractional 


Parts op $1: 


Fractional 


Parts op 100: 


7 


\of(=$l 


12|^ = $| 


50 =1 of 100 


12| = | of 100 


/ 


S3|^ = $| 


10 ^ - «io 


33^ = 1 of 100 


10 =^ of 100 


« 


\86 ^ = 1* 




25 =1 of 100 
20 =iof 100 


8| - 1, of 100 
6i = iofl00 


t 


l«|^ = $i 


«^ = J^ 


16| = iof 100 


5 -^ of 100 



7. Tell at sight what fractional part of a dollar each of 
the following is : 



8. 6^^ 


10. sy 


12. 12^^ 


14. 20^ 


16. 50^ 


9. 25^ 


11. 33^^ 


13. ley 


15. 10 <? 


17. 5 ^ 



84 



COMMON FRACTIONS 



What part of 100 is : 

18. 50 20. 6^ 22. 20 24. 16f 26. 5 

19. 25 21. 8^ 23. 12} 25. 33^ 27. 12^ 

28. When gingham costs 12^ ^ a yard, what is the cost o 
48 yards ? 

Solution. — 12i ^=^ J, cost of 1 yd.; 48 x $ J=f V» or J 6, cost of 48 yd 



29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 



Nymbbb of Yabds, Pounds, ktc, 
pubohaskd 



42 lb. coffee . . 
32 lb. prunes . . 
18 lb. raisins . . 
48 boxes berries . 
80 qt. cranberries 

* 

160 doz. lemons . 
40 ball bats . . 
50 writing tablets 
60 lb. candy . . 



Pbicb prb Tabd, 
poumd, btc. 



33i^ 

12i^ 

16f^ 

8^^ 

6i^ 

• 20^ 

25^ 

2 for 25^ 

25^ 



Total Coot 



14 

? 
? 

• 

? 

? 
? 



38. Find the cost of 45 neckties at 75^ each. 

Solution. — 45 neckties at 75^ ($}) each cost $33.75. 

The sign @ means at so much a unit. 

Thus, 12 lb. @ 10^ means 12 lb. at 10^ a pound. 



Find the cost of : 

39. 35 caps @ 50^ 

40. 48 toys @ 6 J ^ 

41. 50 neckties @ 75^ 

42. 72 yd. gingham @ 12J^ 

43. 40 boxes berries @ 8^^ 
M. 60 penknives @ 62^^ 

80 boys' shirts @ 50^ 
^ yd. lawn @ 33^ ^ 



47. 42 yd. lace @ 16f ^ 

48. 90 balls @ ey 

49. 40 oranges @ 2^ 

50. 50 melons @ 6|^ 

51. 20 lemons @ 3^^ 

52. 48 gas mantles @ S^f 

53. 32 books @ 37^^ 

54. 40 collars @ 2 for 25^ 
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55. The unit price of each article purchased is as follows. 
Give the price as a fractional part of $1 : 

8^^, e^y, 20^, ley, 25^, 50^, 10^, 5^, uy, ssj^. 

56. Find the fractional part each number is of 100 :. 20, 
10, 5, 26, 50,>y, 16|, 8^, 121 33J. 

57. Find by a short method the number of boxes of 
berries purchased at Sy each, if f 2 ' vorth are bought. 



Solution. — As 8J^ is ^A, at S^f each you can buy 12 boxes for 
f 1.00. For ^2 you can buy 2 x 12 boxes, or 24 boxes. 

Make and solve problems with the following conditions: 



Cost Peick 


Amount of Pukghask 


Number Pubohasxd 


5a 10 ^each 


$ 3.00 


? 


59. e^^each 


4.00 


? 


60. 12|^^each 


6.00 


? 


61. 8J ^ each 


6.00 


? 


62. 20 ^each 


7.00 


? 


63. 25 ^each 


8.00 


? 


64. 60 ^each 


20.00 


? 


65. 16|^each 


25.00 


? 


66. 6 J f! each 


10.00 


? 



Divide by the short method : 

67. $2 by 10^ 71. f8 by 5^ 



68. f 8 by 25^ 

69. f5by6J^ 

70. $3 by Sjy 



72. $12 by 10^ 

73. $10 by 33 J ^ 



75. $12 by 121^ 

76. $20 by 16|^ 

77. $40 by 20^ 

78. $5 by 6| ^ 



74. $12by50)zf 

79. Make problems asking for the cost of a number of 
articles at 6^^, 16f ^, 20)?^, 25)?^, 50^, 8J/, and 12^;^, pur- 
chased for a given amount of money. ^ 
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DENOMINATE NUMBERS 

Oral Work 

A denomliiate number is a concrete number whose unit is a 
measure eatabllshed by custom or by law ; as, 5 yards, or 8 
bushels, in which 1 yard and 1 bushel are the units of measure. 

1. Give orally the table for measuring liquids; then write 
this table with proper abbreviations. 

2. Write the names of the articles sold by liquid measure 
in a grocery store. 

3. Give orally the table used for measuring dry and hvVc^ 
articlei ; then write this table with proper abbreviations. 

4. Write the names of the articles sold by dry measure in 
a grocery store. 

5. Give orally the table used for measuring coed, hay, etc.; 
then write the table with proper abbreviations. 

6. Give tlie names and the prices of different articles sold 
by the hundredweight or by the ton. 

7. Give orally the table for measuring time; then write 
it with proper abbreviations. 

8. Name the uses that are made of &foot ruler and a yari 
stick. What units of measure are used for measuring long 
distances ? 
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9. Give orally the table used for measuring distance ; 
then write it with proper abbreviations. 

10. Write the names of the different measures, and write 
each of the following under its proper measure : milk, oil, 
vinegar, spices, oats, hay, molasses, sugar, rice, cloth, coal, 
potatoes, the length of the blackboard, the width of a page of 
your book. 

Written Work 

To THE Teacher. — Show the pupil that changing to a lower denom- 
ination in denominate numbers, as, 1 pk. to 8 qt., is just the same in prin- 
ciple as changing i to ^. 

11. Change 1^ pecks to quarts. 

Solution. — 1 pk. = 8 qt. 

li pk. = li X 8 qt., or 12 qt. 

Copy, and fill the blanks : 

12. 3|^ pk.. = ^t. 27. IJ^min. = sec. 

13. 1 bu. = 4^k. 28. If gal. = qt. 

14. Ifbu. = ^k. 29. 3:Jpk. = qt. 

15. 16 qt. = »>J)t. 30. 18 sq. yd. = sq. ft. 

16. 3| qt. = /pt.' 31. 8^ yd. = ft. 

17. 8 J ft. = 4n. 32. 2^ sq. ft. = sq. in. 

18. 6 yd. = /ft. 33. 1^ pk. = qt. 

19. 3 gal. = 3^t. 34. I pk. = — — pt. 

20. 5J gal. = ^it. 35. 51b. = oz. 

21. 6| lb. = 43Z. 36. 3^ yd. = in. 

22. 6| lb. = A>z. 37. 1| bu. = pt. 

23. Ifbu. = qt. 38. I yd. = ft. 

24. IJda. =-^-4ir. 39. IJ rd. = ft. 

25. I pk. = Ijt. 40. 1\ mi. = rd. 

26. 1|T. = lb. 41. 2|cu. ft. = cu. in. 
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42. Change 86 feet to yards. 

Solution. — 3 ft. = 1 yd. 36 ft. = (36 -*- 3) yd., or 12 yd. 

Change : 

43. 92 ft. to yards. 

44. 36 pt. to gallons. 

45. 24 pk. to bushels. 

46. 128 oz. to pounds. 

47. 32 qt. to gallons. 

48. 48 hr. to days. 

49. 168 gi. to quarts. 

50. 960 pk. to bushels. 

51. 540 in. to yards. ^^ 

52. 15,840 ft. to miles.X 

53. 240 oz. to pounds, y^ 

54. 28,000 lb. to tons. \ 

55. 1440 min. to hoursrK, 

56. 7200 sec. to hours."^ 



57. 55 yd. to rodg. 

58. 129 ft. to yards, r^ 

59. 328 qt. to pecks. "V^ 

60. 4000 lb. to tons-N, 

61. 320 oz. to pounds,^^ 

62. 54 in. to feet. y\ 

63. 640 pt. to pecks.~^ 

64. 224 qt. to bushels. ^ 

65. 66 ft. to rods. >k 

66. 4160 rd. to milesr^ 

67. 500 lb. to hundredweight'^ 

68. 1500 sec. to* minutes. 

69. 147 da. to weeks. 

70. 2880 min. to days. 



PROBLEMS IN DENOMINATE NUMBERS 

1. James sold 8 qt. and 1 pt. of milk on Tuesday. How 
many pints did he sell ? 

8 qt. = 8 X 2 pt. = 16 pt 
1 pt. =1 pt. 



Since 1 qt. = 2 pt., 8 qt. = 8 x 2 pt., or 
16 pt. Therefore, 8 qt. 1 pt. = 17 pt. 



8 qt. 1 pt. = 17 pt. 

2. Henry picked 1 bu. 3 qt. of apples, and sold them for 
10^ a quart. How much did he receive for them ? 

3. Mary picked 1 bu. 1 pk. of cranberries, and sold 
them at 8 f^ a quart. How much did «he receive for them ? 

4. William works 3 hr. and 20 min. each day at 10^ an 
hour. How much does he earn in 6 days ? 
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5. Nell hemstitched If doz. handkerchiefs at 8^ apiece, 
low much did she receive for her work ? 

6. George and Donald bought 1 bu. and 3 pk. of potatoes 
t $1.52 a bushel, and planted them in the spring. In the 
all they sold 60 bu. at 25^ a half -peck. How much did 
hey realize from the sale of these potatoes ? 

7. Mary helps her sister an hour and 40 minutes each 
lay for 10 ff an hour. How much does she earn in 6 days ? 

8. Walter and Frank picked chestnuts on Saturday, 
•"rank picked 7 qt. and Walter picked 5 qt. If they sold 
hem at 6^ a pint, how much did they get for them ? 

9. Mr. Smith feeds his horse 4 qt. of oats three times a 
ay. At 40^ a bushel how much are the oats worth in a 
lonth of thirty days ? 

10. If a man earns 20^ an hour, how much will he earn at 
hat rate in 3 hr. and 45 min. ? 

11. Play that you are picking fruit, such as plums, peaches, 
pples, etc., and selling it at so much per quart, peck, etc. 

12. How much is gained in buying a bushel of apples at 
1.00 and selling them at 20^ a half -peck ? 

13. How much is gained in buying a bushel of onions at 
2.50 a bushel and selling the onions at 10^ a quart? 

14. James sold from his school garden ^ a bushel of peas 
t 15^ a quart, 7 qt. of string beans at 15^ a quart, and a 
uarter-peck of potatoes at 7 ^ a quart. How much did he 
eceive in all for these vegetables ? 

15. At 5^ a pint, find the cost of 6 gal. 1 pt. of milk. 

16. At 10^ a quart, find the cost of 4 bu. 2 pk. of beans. 

17. At 4^ an ounce, find the cost of 3 lb. 3 oz. of ginger. 

18. At 36^ a pound, find the cost of 29 lb. of butter. 
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ADDITION 




• 
















Oral Work 












Add: 






















a 


5 


e 


d 


e 


/ 


? 


h 


{ 


i 


% 


1. 4 


4 





2 


1 


3 


3 


7 


9 





8 


3 


2 


1 


5 


6 


5 


4 


2 


1 


8 


7 


4 


5 


8 


7 


2 





5 


7 


4 


3 


8 


5 


4 


7 


2 


8 


2 


6 


8 


5 


4 


3 


4 


6 


8 


8 


7 


4 


6 


6 


4 


8 


9 



To THE Teacher. — Let pupils add by groups orally. Thus, in 1 a, 
9, 20. Time each pupil until speed and accuracy are attained. Give 
single column work of 5 numbers ; then of 6, 7, 8, and 9 numbers until 
you axe certain that the pupil has acquired a mastery of the 45 
combinations in addition, and that he can see at a glance the groups 
making 5, 10, 15, or 20. 

Written Work 
Add, observing groups that make 5, 10, 15, 20, etc. Test 



by adding upwards : 








1. 14223 2. 


54724 


3. 60000 


4. 70927 


37246 


57632 


69726 


62061 


46936 


18206 


34761 


61847 


50649 


32391 


9892 


42636 


3261 


1001 


47634 


9910 


702 


956 


1078 


49068 


30485 


1417 


21046 


6099 



90 



5. 
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91 


33313 


6. 14642 


7. 21424 


8. 90009 


91737 


43036 


97836 


66721 


41962 


33366 


42067 


97866 


10090 


44492 


72109 


23081 


79973 


40001 


19066 


69039 


6681 


10088 


64662 


17840 


22200 


80063 


8778 


60029 


79942 


66702 


60021 


60072 



Explain what must be observed in setting down these sums 
to be added. Then add aiid test : 



9. 



13. 



17. 



% 4.40 10. $ 6.10 11. $ 9.10 


U. % 6.19 


82.02 


26.98 


16.10 


29.10 


43. 


34.26 


27.76 


88.25 


12.06 


76.80 


106.05 


66.10 


498.04 


• 156.05 


73.10 


34.50 


% 8.07 14. $ 3.76 15. $ 6.60 


16. % 8.20 


92.09 


49.10 


35.62 


29.25 


21.10 


34.60 


1. 


.01 


34.02 


62.98 


23.06 


76.50 


82.76 


1.66 


17.10 


63.60 


69.01 


25.60 


181.19 


43.92 


1 4.29 18. % 6.60 19. % 4.98 


20. $ 6.06 


23.72 


29.01 


14.09 


12.99 


81.70 


38.19 


26.50 


90.68 


86.01 


42.06 


96.27 


69.10 


49.25 


74.92 


77.76 


76.23 


31.07 


81.74 


68.60 


19.08 


64.01 


26.40 


23.17 


29.00 


62.90 


19.10 


65.55 


38.50 
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21. f 2.67 22. $ 5.32 


23. 


$ 3.10 a«. 


$ 6.78 


45.80 


98.48 




91.00 


81.00 


28.10 


164.00 




82.01 


32.40 


91.67 


23.69 




76.49 


172.10 


43.90 


11.08 




21.11 


635.42 


97.00 


25.27 




135.01 


21.00 


8.01 


34.00 




21.10 


72.10 


25. f 24.01 26. $ 1.45 


27. 


$ 26.00 -28. 


$ 2.62 


8.77 


108.20 




146.10 


61.78 


92.40 


211.70 




22.00 


139.99 


72.00 


934.01 




9.10 


4S.00 


80.10 


321.99 




38.60 


241.00 


56.00 


634.11 




42.60 


22.90 


63.44 


56.00 




41.00 


83.10 




SUBTRACTION 






Oral Work 







1. Explain the terms used in subtraction. 

2. From 74 take 53. Thus, 74 - 60 = 24 ; 24 - 3 = 21. 

Find differences : 

c d e 

76-54 16-6 60-45 

50-26 36-16 87-42 

78-39 66-42 67-45 

67-48 99-68 26 - 15 

58 - 39 23 - 16 89 - 52 

45 - 28 64 - 37 90 - 54 

60 - 40 77 - 62 85 - 43 





a 


b 


3. 


95-39 


63-47 


4. 


68-29 


90-64 


5. 


71-48 


81-47 


6. 


64-25 


78-48 


7. 


71-69 


88-29 


a 


89-26 


80-65 




68-34 


45-26 
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Subtract : 

ahcdefghijU 
lo. 23 34 37 87 34 42 86 49 60 98 87 

78989788698 



11. 


31 


72 


83 


91 


61 


92 


83 


42 


17 


51 


4£ 




9 


7 


8 


8 


5 


7 


5 


6 


9 


8 


j6 


12. 


43 


62 


66 


71 


78 


71 


56 


84 


53 


56 


83 




9 


7_ 


8 


7 


9 


8 


9 


J 


9 


4 


7 


13. 


35 


44 


73 


57 


53 


93 


81 


74 


87 


73 


92 




8 


9 


A 


8 


2 


7 


9 


5 





9 


7 



Written Work 

Subtract and test. Time your work, and try to beat your 
record : 

a b c d e f 

1. 304 740 985 50.8 708 745 
289 387 507 390 598 690 



2. 


9708 


4503 


5207 


3052 


4163 


8167 




3201 


4292 


1908 


2954 


2491 


3299 


3. 


4140 


4169 


1908 


4507 


4662 


3876 




2977 


2786 


1454 


2972 


3989 


2661 


4. 


4062 


6098 


6703 


6192 


6099 


3029 




3903 


3673 


4487 


4066 


4897 


2644 


5. 


6007 


6050 


6505 


4808- 


5806 


4601 




3762 


2985 


2436 


2897 


4263 


2987 



94 
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» 




Subtract: 
a 
6. 40092 
29819 


b 

• 70900 
54892 


e 

60251 
39807 


d 

70098 
58919 


e 
40932 

38766 


7. 


503459 
423602 


628559 
454683 


560784 
384842 


600127 
676774 


601134 

489289 


8. 


a 
$250.10 
7.42 


b 
$892.15 
64.01 


c 
$3,726 
.993 


d 

$22.60 
1.60 


9. 


$328.67 
115.01 


$801.98 $27,021 
572.89 19.011 


$6241.09 
3174.77 


10. 


$8245.90 
2921.01 


$9108.60 $285.99 
7299.01 192.10 


$314,291 
189.189 


U. 


$2965.10 
1824.01 


$1985.20 $7818.05 
465.99 659.16 


$421,987 
128.243 


12. 


a 

$2009.70 
389.99 


b 

$600.90 
398.98 


c 
$709.06 
29.87 


d 
$809.70 
597.08 


e 
$700.00 
334.09 


18. 


$4008.60 
487.98 


$2690.00 
348.98 


$7785.00 
649.65 


$2531.11 
1348.33 


$6100.01 

78.49 


34. 


$9398.01 
7246.99 


$8500.00 
6356.29 


$2008.40 
1268.98 


$3445.20 
1398.77 


$2670.00 
1598.54 


IS. 


$1400.00 
1250.75 


$8780.20 
2563.52 


$1980.00 
845.24 


$5008.00 
198.99 


$4467.01 

2247.87 


«. 


$1240.11 
1150.00 


$6475.14 
4243.87 


$9550.01 
2480.19 


$7498.00 
4367.11 


$4498.11 
1177.98 
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Subtract : 
a 
L7. $2500.01 
1145.62 



$6010.55 

4198.80 



c d 

$7140.09 $8563.01 
5290.98 6199.99 



e 



$3156.26 
2148.13 



L8. $4190.40 $5007.00 $6145.01 $5501.56 $8675.19 
2989.56 1578.65 2498.45 3350.76 2515.98 



MULTIPLICATION 

Oral Work 

1. Give products rapidly : 

9x12 6x9 5x12 
8x7 8x12 6x12 
7 x 12 9x9 12 X 9 



6x8 

9x7 

11x12 



9x8 

6x7 

12x12 



2. Multiply quickly by 10, by 100, by 1000 : 4 ; 8 ; 12 ; 
15; 18; 25; 30; 35; 40; 50; 75. 

3. State how the addition of one naught, two naughts, 
bhree naughts, etc., to the right of a number affects its value. 



Give products : 

4. 40 X 20 6. 30 X 15 

5. 20 X 20 7. 50 X 20 



8. 18 X 30 

9. 30 X 70 



10. 60 X 40 

11. 70 X 20 



Written Work 

To THE Teacher. — This work Ls designed for a test in speed and 
accuracy. Many of these problems can be solved by short methods. Thus, 
11 X 1860 = 10 X 1860 + 1 X 1860, or 18600 + 1860. 

Find products : 

1. 27 X 35 3. 92 X 36 5. 67 x 49 7. 74 x 39 

2. 89x47 4. 37x42 6. 53x62 8. 27x69 
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Find products : 

9. 64 X 82 34. 99 X 508 59. 17 x 25 

10. 96 X 82 35. 99 x 598 60. 17 x 1203 

11. 99 X 34 36. 24 X 462 61. 19 x 6406 

12. 76 X 45 37. 34 X 533 62. 21 x 3054 

13. 87 X 56 38. 45 X 654 63. 307 x 6022 

14. 98 X 67 39. 76 X 871 64. 305 x 4001 

15. 56 X 14 40. 56 X 981 65. 607 x 7908 

16. 64 X 44 41. 53 X 666 66. 656 x 4807 

17. 74 X 18 42. 25 X 500 67. 789 x 3587 

18. 98 X 99 43. 19 X 989 68. 999 x 9999 

19. 75 X 65 44. 59 X 762 69. 100 x 5555 

20. 90x46 45. 59x63 70. 401x4672 

21. 84 X 67 46. 65 X 98 7i. 399 x 5673 

22. 98x42 47. 45x80 72. 968x3404 

23. 34 X 23 48. 99 X 999 73. 957 x 1505 

24. 56 X 76 49. 12 x 1400 74. 968 x 9566 

25. 30x102 50. 15x2500 75. 490x5707 

26. 45 X 490 51. 16 X 1500 76. 960 x 7668 

27. 68 X 304 52. 20 X 1339 77. 850 x 4309 

28. 50 X 206 53. 35 X 3000 78. 869 x 2507 

29. 54 X 600 54. 22 x 25 79. 960 x 5003 

30. 72x503 55. 25x24 80. 101x8002 

31. 40 X 725 56. 32 x 25 81. 110 x 4501 

32. 68x507 57. 19x45 82. 948x7620 

33. 75 X 462 58. 18 X 35 83. 859 x 6573 
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PROBLEMS 

Oral Work 

1. How many eggs are there in 6 dozen ? 

Solution. — Since there are 12 eggs in one dozen, in 6 dozen there are 
6 X 12 eggs, or 72 eggs. 

2. How many trees are there in an orchard if there are 
11 rows and 10 trees in each row ? 

3. James raised, on an average, 7 bushels of potatoes from 
each of 10 rows. How many bushels did he raise ? 

What is the cost of : 

4. 10 lb. of cherries at 25 ^ a pound ? 

5. 9 quarts of milk at 7 ^ a quart ? 

6. 8 bushels of apples at $ 2 a bushel ? 

7. A twelve-pound cheese at 20 ^ a pound ? 

8. 3 pecks of apples at 25 f! per peck ? 

9. How far does a boy ride on his bicycle in 4 hours 
at the rate of 9 miles per hour ? 

10. How many miles are there in 4 streets, if the streets 
average 12 miles ? 

11. There are 32 quarts in a bushel. Find the number 
of quarts in 13 bushels. 

12. How far does an automobile run in 4 hours, if it 
averages 14 miles per hour ? 

13. Find the cost of posting 18 letters at 2^ each. 

14. Find the cost of a 10-pound turkey at 32 f! per pound. 

15. A lady purchased 2 dozen oranges at 40^ per dozen. 
How much did they cost her ? I 

16. It takes John 15 minutes to walk to school. How 
my minutes will it take him to walk to school 60 times? 



S 
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17. Frank used 12 tablets at 10 f! each. How much did 
they cost ? 

18. Find the cost of 3 dozen oranges at 20 fl per dozen. 

19. At 12 cents a quart for berries, how much will 
&J quarts cost ? 

20. At 80^ a peck, how much will J peck of beans cost ? 

21. When peaches are 50 cents a basket, how much 
will 7 baskets cost ? 

22. A ton of coal costs f 6|. How much will 9 tons 
cost ? 

23. A boy rides his wheel 6 miles in one hour. How 
far will he ride in 7f hours ? 

24. A man leaves home at 6.30 a.m. and returns at 
5. 45 P.M. How long is he away from home ? 

25. A train leaves the station at 11.10 a.m. It requires 
25 minutes to reach the station. At what time must I leave 
home in order to catch this train ? 

26. Harry leaves for school at 8.80 A.M., and reaches 
school at 3 minutes before 9 o'clock. How long is he on the 
way? 

27. The morning session of school begins at 9 a.m. and 
closes at 11.30 a.m. The afternoon session begins at 1 p.m. 
and closes at 3.45 p.m. How long in hours and minutes are 
both sessions ? 

28. A dealer buys 150 bales of hay, averaging 90 pounds 
to the bale. How many tons and pounds over does he buy? 

29. At 3 cents an ounce, how much will 1 pound of 
mustard cost ? 

30. Find the cost ot 100 lb. of nails at %\ o.^iiX.'e* ^. ^w^xA- 
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Written Work 

1. 2 tons of rolled oats were packed in pound packages. 
How many packages were there ? 

2. How many ounces are there in a ton ? 

3. A load of hay weighed 3000 pounds. How many 
tons did it weigh ? What was its value at $14 a ton ? 

4. Mr. Hosack feeds his horse 6 quarts of oats 3 times a 
day. How many bushels of oats does he feed the horse dur- 
ing November, December, and January ? 

5. How many 8-ounce packages of soda can be put up 
from 1 ton 300 pounds of soda ? 

6. A field is 80 rods long and 320 feet wide. How 
many yards is it around the field ? 

7. There are 6280 feet in a mile. How many feet is it 
from Albany to New York, a distance of 143 miles ? 

8. How many feet of picture molding will be required . 
for a room 18 ft. long and 12 ft. wide ? At 10 ^ a foot, how 
much will it cost? 

9. Each of 8 boxes holds 6 pounds 4 ounces of meal. 
How much do all the boxes hold ? 

10. What is the cost of 8 barrels of vinegar, averaging 
41 gallons 3 quarts per barrel, at 25 /^ a gallon ? 

11. A building is 46 feet 3 inches wide, and twice as 
long as wide. Find the distance around the building. 

12. Mr. Bell picked 510 quarts, 380 quarts, 467 quarts of 
apples. How many bushels and quarts did he pick ? 

13. Let each pupil write and solve 5 two-Btep problems 
about farms, gardens, purcVia^es in stores, etc. 
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COMMON FRACTIONS 

SEDUCTION OF FRACTIONS 

Oral Work 

1. Change to eighths : i, J, |, |. 

2. Change to twelfths : f , f , |, ^, |, J, f . 

3. Change to sixteenths : |, |, J, |, |^, f . 

4. Change -^ to thirds, ^ to halves, ^ to fourths. 
Change to lowest terms : 

^- 6' ife' i' ^' "A' 2^- 

^* f' M ' IJJ' 24» M- 

■^^ A' ^?' ^5^' H' y ' -H' ff 

®'* tV' ^' H' A' If' It' il' t%' 
9- H' if' M' M' H"' if' f • 

lO M' 2^1' M' 1^5' 1^» A' A' M- 

Read as improper fractions : 

11. 3|, 4f , 5,V, 5|, 4|, 5|, 9^6^. 

12. 14^, 5f 6|, 8|, 5f, 4|, 5J. 

13. 2^, 3|, 6f , 4f , 6|, 5^, 4^. 

14. 8f , 3|, 4^1^, 6f , 4f , 3t<V. 

You have learned that a fraction is a part of a unit. Thus, 
; =Jof l,^ = Jof l,f = Jof 2or|of l,f = iof 3or|of 1. 

A fraction may also be regarded as an expression of divi- 
ion in which the numerator is the dividend and the denomi- 
>ator, the divisor. Thus, |^ = l-!-2, | = l-5-3, | = 2-^3; 
^ = 16-^-6 = 3^; J^ = 16-^4 = 4. 

Change to integers or mixed numbers by dividing the 
numerator by the denominator : 



102 REVIEW 

16- h ¥' ¥' ¥' h ¥' ¥' ¥' Y' ¥' ¥• 

X7. .^, ^, i^a, ^|, 0^, ^, ^a, j^, ;^; 

18. Y' ¥' V' ¥ ¥' ¥' ¥' ¥' ¥• 
19- ¥' ¥' ¥' ¥' ¥' ¥' ¥' ii' ft- 
20. if. !^ ¥' M' it' ¥- ¥' ^- 

The ratio of two numbers of the same kind is found by 
dividing the first by the second. Thus, the ratio of 4 to 8 is 
4^8, or |, or ^. The ratio of 8 to 4 is 8 -^ 4, or 2. The 
ratio of 3 ft. to 4 ft. is 3 -5- 4, or |. The ratio of 4 to 3 is f 

It is evident, therefore, that a fraction expresses a ratio. 

Give the ratio of : 

10 to 5 29. 5 to 10 33. 20 to 30 

3 to 9 30. 16 to 20 34. 30 to 20 

7 to 10 31. 8 to 12 35. 25 to 75 

9 to 3 32. 6 to 15 36. 75 to 25 

Change to like or similar fractions : 

37. J and J 41. J and ^ 45. ^ and f 

38. I and I 42. I and ^ ^- f and ^ 

39. f and f 43. I and ^ 47. | and \ 

40. f and I ^* f and f 48. f and ^ 
Change to fractions having their 1. c. d. : 

49. 1,^,1 51. i,|,^ 53. |,f,^ 55. f , i, J 

»• hhi S2. f,|,3^ 54. J,f,| 56. ^,|,f 

ADDITION AND SUBTRACTION OF FRACTIONS 

Find the sums : 

57. J and ^g- 60. ^1 and -^ ^' ^ and ^ 

• I and ^ 61. ^^ and J ^- T^ and ^ 

^^ and I 62. f and ^ 65. | and ^ 

74. Find the diff eieiic^^ m ^?iG\i ^'5&5WKi^\<^ feom 57 to 65. 



21. 


2 to 3 


25. 


22. 


4 to 5 


26. 


23. 


6 to 8 


2V. 


24. 


lto7 


28. 
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Find the sums or the differences as indicated : 

75. I + J 79. f -f 83. I-I 87. |-^ 

76. f + ^ 80. ^ + J 84. f + ^Sy 88. |+| 

77. i + f 81. i -i 85. I+I 89. f-| 

78. l + f 82. f +t 86. J-J 90. J+f 

. , , Written Work 

Add: 

1. 18^ 8. 40f 5. 68| 7. 75f 
2l| 12| 461 60| 
14J lOJ 34f 77^ 

2. 45J 4. 16| y 6. 77^!^^ \ 8. 89J 
44 46| 65| 12^82 
571 7.5f 40| 76| 
62| • 66| 97| 88|_ 

Subtract : 

9. 24^ 13. 59f 17. 25f 21. 95f as. 87f 

15f 353^ 16J 39| 45^ 

10. 97^ 14. 25^ 18. 56^ 22. 14^ 26. 78^ 

36J 10| 21| _9|. 48|_ 

■ 

U. 58| 15. 73J 19. 61^ 23. 98f 27. 99^^ 

361J 13| 5a| 87J 63^- 

12. 109f 16. 48f 20. 68| 24. 102^ 28. 220^^ 

96^g 26| 52| _87| IGO^^ 

Give first the sum and then the difference of : 

29. f and -^ 31. If and -^ 33. 2J and ^c^ 

30. ^and^ 32. |and^^ ^VW. \^^^-^ 
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35. 


1 and 1 37. 


1^ and -fi 


36. 


1 and 1 38. 


2f and 3 


Solve as indicated : 




41. 


^-^^-^ 


52 


42. 


5f-l| + 4^ 


53 


43. 


5^ + 2^-5,^^ 


54 


44. 


7| + 2^^-7J 


55 


45. 


10^ + 3|-4^ 


56 


46. 


5|-4f + 7| 


57 


47. 


66^ + 4|-l.,^ 


58 


48. 


8f + 2T^-7J 


59 


49. 


3i+'H-6^ 


60 


50. 


2i^ + ^-i • 


61 


51. 


i+2|^3,^ 


62 



39. 4| and 5| 

40. 1^ and I 



3^-H + H 



XULTIPLICATIOn OF FSACTIORS 



Give products: 
1. 8x| 

a. 6xf 

8. 11 X I 

Find: 

10. fofS 

11. I of 7 

12. ^ of 19 

Find: 
• *ofi 

I of* 



Oral Work 

4. 7x| 

5. 8 xf 

6. 10 X ^ 



13. |ofl4 

X4. I of 15 
15. I of 16 

25. fof^ 

26. ^ of f 

27. |oi\\ 



f of 18 



16. 
17. 
18. ^ of 11 



^of 12 



28. i^off 

29. ^ofT-^ 



7. 12 Xt^ 

8. 8x^ 

9. 9x^ 

19. ^of23 

20. ^ofU 

21. ^oflT 

31. f of ^ 

32. 2^ off 

33. ^of| 
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CANCELLATION 

Written Work 

In changing f| to }, both terms of the 

1. Find "I of |. ' fraction are divided by 8. The work may 

/^1 ^ X of 4 — 44 = X ^ shortened by rejecting the-factor 8 from 

V y 5 9 7 2 9 ^jQ^jj dividend and divisor, as indicated in 

xQ\ 1n/^=- second model. This reduces the answer to 

^99 lowest teqns by taking out common factors 

before multiplying. 

Cancellation is the process of shortening operations by 
striking out equal factors from both dividend and divisor. 
In the following operations, cancel whenever possible. 

Multiply: 



2. 16 xf 


7. 


12 


XV 12. ^8^ 


of 25 


17. ^ of 30 


3. 2-1 X ^ 


8. 


13 


XM 13- A 


of 15 


18. ^ of 50 


4. 27 xf 


9. 


14 


X ii "• H 


of 10 


19. ^ of 75 


5. 45 X ^ : 


10. 


12 


X H «• if 


of 28 


20. ^ of 66 


6. 18 X -V^ : 


U. 


11 


X ^^ 16. i 


of 81 


21. ^ of 64 


Find : 












22. ^off 






27. |0fi| 




32. fofif 


23. 1 of 1 


% 




28. ^Ofii 




33. T^ofif 


24. ^Of^ 


▼ 




29. f Ofli 




34. i^ofif 


25. ioi\^ 






30. lofH 




35. ^, of If 


26. |0f^ 






31. fofil 




36. ^Offf 


Find: 












37. 9x2^ 






42. 8^ X 7 




47. 27x12^ 


38. 12x3f 






43. 2^ X 10 




48. 19x8f 


39. 18 X 6f 






44. 9^ X 16 




49. 26x5^ 


40. 22 X 4^ 






45. 8f X 24 




50. 36 X 74 


41. 21x2/j 






46. 7J|xa2 




Si.. iAv.'fe-^^ 
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52. Find the product of f x 7J x 3. 

4x7^x3= Reduce the mixed number to an improper 

% ^ f rt fraction. Cancel first the factor 2 from divi- 

^X — X=15 dend and divisor ; then the factor 3. 
? ? 1 The product is y, or 15. 

Find the products, canceling when possible : 

53. 5§ X I X J^ 63. 5| X I X f 

54. 3JX|X| 64. ^xfx|x| 

55. TJxixf 65. ^^X5ix^xl 

56. 5xfx^ 66. 2T3;jX|xfxJ 

57. ^X4x? 67. 7JX|X^ 
■■^. 4fx|x|xJ 68. |X^XJ 

59. 4x|xf 69. ^5X|X^ 

60. ^^x|x2ix|x^ 70. fx4|xf 

6X. 4|xfx|x| 71. 5Jx4|x8}xi 

62. |X^X7^XJ 72. 4x|x|Xt!V 

Find the answers in lowest terms : 

73. iof^off 81. I of ^ off 89. i of i of I 

74. I of I of I 82. ^ of I of ^ 90. I of I of ^ 

75. 4 of ^ off. 83. T^ off of ^3,^ 91. 4|X|X5J 

76. ioffof^ 84. 'foff of| 92. 4fxiXT% 

77. I of 3J 85. I of 2J 93. 4| X 6^ 

78. |of2| 86. I of I 94. 25JxlSJ- 
foff 87. I of I 95. |of4i 
#ofyV 88. ^Off 96. ^of2J 
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DIVISION OF FRACTIONS 

Written Work 
Find quotients, canceling when possible : 



1. 


4 ^J 


21. 


H^H 


41. 


77 ^^ 


2. 


H^i 


22. 


H^l 


42. 


103 + 10^ 


3. 


5 -5-1 


23. 


8 ^i 


43. 


10 ^1 


4. 


i^i 


24. 


7 ^i 


44. 


H^i 


5. 


H-^^ 


25. 


i^i 


45. 


12 -hf 


6. 


f-*-! 


26. 


l-^A 


46. 


If^l 


7. 


T^-^T^ 


27. 


f^A 


47. 


H^^ 


8. 


if -^8 


28. 


H^l 


48. 


3|-i-4 


9. 


f-i-5 


29. 


M^19 


49. 


5^-^-10 


10. 


{h^Q 


30. 


ii^u 


- 50. 


^ : 12 


11. 


M^7 


31. 


A^ii 


51. 


11^14 


12. 


il^io 


32. 


if : 32 


52. 


A^27 


13. 


22|-5-13 


33. 


ii-^28 


53. 


i?^36 


14. 


36^ -f. 16 


34. 

• 


41| H- 22 


54. 


H-^38 


15. 


17| ^ 12 


35. 


37^ -^ 10 


55. 


51f ■*■ 20 


16. 


^^^ 


36. 


18J : 32 


56. 


29 1\ -i- 9 


17. 


12^ -*. 16f 


37. 


18f ^ 7i 


57. 


46|^15 


18. 


8^-^41 


38. 


19| -H If 


58. 


67^ ^ 7| 


19. 


5i^4i 


39. 


160 H-| 


59. 


88^ H- 16§ 


20. 


7|-^-6i 


40. 


16f-^ 6^^ 


«^. 


?,<^^^-^^^ 
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COMPARISON — WHOLE NUMBERS AND FRACTIONS 

Oral Work 

1. J = I ; I = 1^. Then how do J and | compare ? 

2. If a unit is first divided into halves and then each 
half into halves, into how many parts is the unit divided ? 
Is ^ of a unit larger or smaller than | of a unit ? 

3. Divide a unit into halves, fourtlis, eighths, and six- 
teenths, and show how many sixteenths of a unit it takes to 
make J of the unit ; ^ of the unit ; | of the unit ; J of the 
unit. 

4. Draw equal squares to show that ^ = |, or -5^. 

5. Compare | and |; ^ and -^ ; |^ and J. 

6. How does f of 20 compare with J of 20 ? | of 16 with 
I of IG ? I of 50 with \ of 20 ? 

7. A has 40 acres of land, and B 60 acres. How does 
A's farm compare in size with B's ? 

8. 8 is what part of 12, 16, 24, 32, 48, 72 ? 

Suggestion. — Make 8 the numerator in each case and the other 
numbers the denominators and reduce the fractions to their lowest terms. 

Thus, A = *; A = i; A = i»etc. 

9. What is the ratio of 16 to 2 ? to 8? to 24 ? 
Solution.— Y = 8; V = 2; M = f 

* quarts of milk cost 60 cents, how much will 10 
f 16 quarts? 20 quarts? 

r ■Va£60 = ? J^of 60 = ? 3? of 60 = ? 

h buys. 3^ yards of ribbon for 35 cents. At 
m much would she pay for 10^ yards ? 

iw many times %\ \a \^\*l 
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12. A woodsman cuts 15 cords of wood in 6 days. How 
many cords, at the same rate, could he cut in 48 days ? 

13. Find the ratio of 8 to 2 ; of 6 to 4 ; of 6 to 10. 

14. Compare in the same way ^ and ^ ; | and ^ ; ^ and ^. 

15. Compare 24 with 4, 6, 8, 48, 72, 16,. 20. 

16. If J of a boy's weekly wages is $ 2|, how much is | 
of his weekly wages ? 

Suggestion. — i is how many times i? 

17. S^ pounds of rice cost 35 cents. At that rate how 
much will 7 pounds cost ? 

18. If ^ of my money is f 10, and George has 6 times my 
money, how much has George ? 

19. In New York 9^ inches of rain fell in 3 months. At 
that rate how much will fall in a year ? 

Written Work 

(jlL If a man pays 9 3675 for 60 acres of land, at the same 
rate how much should he pay for 120 acres ? 

^ My telephone bill for one year is $12.85 a month. 
Atlbnat rate how much should I pay in 2|^ years ? 

G^ My coal bill for 5| tons is $ 33. y^hat is the bill of 
xny neighbor who buys 21^ tons at the same rate ? 

V^^ If 30 bushels of oats sell for f 13|, how much will 60 
bushels sell for ? 

v^ If a man receives $ 7^ for 2 days' work, how much 
8homd he receive for 12 days' work ? 

fgl^How much will a clerk earn in a year if he earns 
f 180 in 3 months ? 

i^.^ If 4 tons of coal cost 125, how much will 16 tons cost? 

,B.\ When 6 books cost $ 17 J, how much will 25 such 
books cost? 
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9. A man walked 11 J miles in 3 hours. At the same 
rate, how far would he walk in 6 hours ? 

10. Mr. Adams sold his farm for $13,608, which was | of 
the cost. What was the cost of the farm ? 

11. How many ribbons f of a yard long can be cut from 
46 J yards of ribbon ? 

12. Two boys bought a sled. One paid f of the cost and 
the other J of the cost. If the boy that paid f of the cost 
paid 90^, how much did the sled cost ? 

13. If any two factors of a given product are known, how 
may we obtain the third factor ? Make problems to illus- 
trate this. 

14. The dividend is 163|, and the quotient is 218^. Find 
the divisor. 

15. ^ is the product of 6 and what other number ? 

16. ^ of the length of a flagpole is 60 feet. What is the 
length of I of the pole ? 

17. f of f of $60 is 1^ of what number of dollars ? 

18. The length of a certain city square is 338^ feet. Find 
its length in rods. 

19. An automobile ran 63^*^ miles in 2J hours. Find 
the average rate per hour. 

20. James weighs 160| pounds, Sarah 108^ pounds, John 
135| pounds, Mary 121| pounds, and Henry 124| pounds. 
Find f of their combined weight. 

21. Paul averages 2J feet at a step. How many steps 
does he take in going 1 mile? 

22. The lead lining in a tank weighs 3| pounds to the 
square foot. How many pounds will be necessary to line 

a tank containing 275| squats feet of inside surface ? 
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PRACTICAL PROBLEMS 

To THE Tbacher. — Have pupils first interpret these problems; 
second^ estimate the result ; third, give the shortest method of solution. 

1. If 2 pounds of butter cost 70 ^, how much will 6 
pounds cost ? 

Hint. — 5 pounds cost 2\ times the cost of 2 pounds. 
2i X 10 f = ? 

2. If 6 tablets cost 60 ^, how much will 10 tablets cost ? 

3. If 2 pairs of gloves cost % 1.50, how much will 4 pairs 
cost ? 8 pairs ? 6 pairs ? 

4. If 2 pencils cost 5 ^, how much will 10 pencils cost ? 
6 pencils ? 12 pencils ? 

5. If 3 pounds of butter cost $1.20, how much will 
6 pounds cost ? 

Hint. — 6 pounds cost 2 times the cost of 3 pounds. 
2x »1.20 = ? 

6. If 6 hats cost $9.00 how much will 12 hats cost? 
24 hats? 

7. If a train runs 52 miles in 2 hours, how far will it 
run in 22 hours ? in 14 hours ? in 12 hours ? 

8. If 4 sets of books cost $74, how much will 2 sets cost ? 
16 sets? 8 sets? 

Hint. — 2 sets = J of 4 sets. 

9. If 2 cans of corn cost 25 ^, how much will 10 cans 
cost ? 14 cans ? 20 cans ? 

10. If 3 bolts of ribbon cost 10 ^, how many bolts can be 
bought for 25 ^ ? for 45 |Z? ? 

Hint. — 25 ^ is how many times 10 ^ ? 
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11. If 10 hanks of yarn can be bought for $ 2, how many 
can be bought for $ 8 ? for f 12 ? for $ 18 ? 

12. If 5 boxes of berries cost 36 ^, how much will 15 
boxes cost ? 25 boxes ? 9 boxes ? 

Hint. — 9 boxes are 1 less than 10 boxes. 

13. If 5 yards of serge cost $ 6.50, how much will 9 yards 
cost ? 15 yards ? 20 yards ? 11 yards ? 

14. S^ lb. beefsteak cost $ 1.05. At that rate find the 
cost of 28 lb. 

15. A man's wages for 3^ hours are $1.40. At that rate 
find his wages for 36 hours. 

16. ^ of a man's profits for a year is $219. Find his 
profits. 

17. f of a ton of coal cost $ 3.60. At that rate find the 
cost of 1 ton. 

18. 1\ lb. veal cost 40 ^. At that rate find the cost of 
12J lb. 

19. 3^ lb. raisins cost 49 /f. Find the cost of 20 lb. at 
the same rate. 

ao. John's profits the first three months of the year are 
f 800. Find his profits at that rate for f of a year. 

I. If 2 desks cost $ 16, how much will 8 desks cost ? 
iesks? 12 desks? 

If 8 yards of maline can be bought for $ 1.50, how 
'rds can be bought for $ 4.50 ? $ 6 ? $ 12 ? 

•n 8 yards of velvet cost $24, how much will 

net? 

milk is selling at 5^ a pint, how much will 
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DECIMAL PARTS OF A DOLLAR 

1. How many dimes equal a dollar? 
Then what part of a dollar is a dime ? 

2. How many cents equal a dollar? 
Then what part of a dollar is a cent ? 

3. Ten mills equal one cent. How many mills equal a 
dollar ? Then what part of a dollar is a mill ? 

Mills are not eoined, but are used for exactness in computations. 

When we think of a dollar as dimes, it has 10 equal parts; 
when we think of a dollar as cents, it has 100 equal parts; 
when we think of a dollar as mills, it has 1000 equal parts. 
A mill is -^ of a cent; a cent -^ of a dime ; and a dime -^^ of 
a dollar. 

This division of the dollar into tenths, hundredths, thou- 
sandths, etc., we call decimal parts of the dollar. 

The decimal point is the point separating dollars and cents. 
Thus, in $2.76 the point separates 2 dollars from 75 cents. 

4. What decimal part of a dollar are 6 dimes ? 6 dimes ? 

8 dimes ? 9 dimes ? 

5. What decimal part of a dollar are 6 cents ? 8 cents ? 

9 cents ? 10 cents ? 

The first place to the right of the decimal point is occupied 
by dimes or tenths of a dollar; the second place, by cents or 
hundredths of a dollar; the third place, by miUs or thou- 
sandths of a dollar. 

Dimes, cents, and mills can always be written as decimal parts of a 
dollar. Thus, 8 dimes, 5 cents = $ .85 ; 2 mills = % .Q^. 

BAM, STAND. AB. II — 8 113 
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READING AND WRITING DECIMALS 

One tenth may be written .1 as well as -^ ; one hundredth 
may be written .01 as well as y^^; and one thousandth may 
be written .001 as well as j^j^' 

1. Read: .8 ft., .5 lb., .7 pk., ,6 ft., .7 mi. 

The decimal point is a period placed before tenths. 

A decimal fraction is any number of lOths, lOOths, lOOOths, 
etc., of a unit. When ex[)ressed after a decimal point and 
without a written denominator it is usually called a decimal. 

The first place to the right of the decimal point is called 
tenths; the second place, hundredths; and the third place, 
thousandths. 

2. In 55.55, the 5 hundredths is what part of the 6 tenths? 
the 5 tenths is what part of the 5 units? the 6 units is what 
part of the 6 tens ? 

3. In f 1.256, state what each figure represents. 

4. Name the parts of a dollar, first as tenths, hundredths, 
and thousandths; then as cents and mills: f .65, $8.05, 
f 2.005, *.50, 1.75, $.80, $ .705. 

5. Write in figures : six dollars and five cents ; ten dol- 
lars and fifty cents ; three mills ; five cents ; five mills. 

6. Read: f.05; f.25; $0.07; $6.05; $7.09; $4.72. 

7. Read ; then change to cents. Thus, $ 3.85 = 385 ^. 
$2.05; $.70; $0.05; $7.09; $8.00; $.75; $3.50. 

8. Change to dollars and cents : 65^; 85^; 870^; 1002/. 

9. Write: eighty-five cents; nine dollars two cents; 
twenty-two dollars ; nine hundred dollars and six cents. 

10. Write : one dollar and one cent ; 10 dollars and one 
eent; eighty-seven cents fi.\e mills. 
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In any number, whether a whole number or a decimal, the 
value of a figure in any place is ^-^ of the valtis of the same 
figure standing one place to the left. 

11. What is the largest decimal division of a unit? the 
second largest ? the third largest ? 

12. -VO— ^-^ — y^PI^ 15. .If — ^^ — ^^^ — -j^^^ 

13. .25 = yy^=Yj^^ 16. -025 = y^^j^ = yy^Pjj-g- 

14. .05 = y-gpgp = YQ^ 17. .349 = Y^j?5-g- = Y(5^0 

Observe that a decimal is always less than unit. 
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5 2 5-256 

This number is read, five hundred twenty -five and two hun- 
dred fifty-six thousandths. 

18. What do we call the decimal point when we read a 

number ? What word, then, always joins the whole number 

and the decimal ? 

Observe that we express every number as units, or ones, and parts of 
a unit. Thus, 525.256 is 525 units and .256 of a unit. 

As the first decimal division of a unit is tenths, we always 
begin to enumerate the decimal at tenths' place ; thus : 

tenths hundredths thousandths 
•0 5 

19. At what place do we begin to enumerate whole 
numbers ? 

20. Read the following: .25, .025, 25.005, 7.05, 321.1, 
0.875, 1.008, 100.001, 0.001. 

21. Write as decimals: ^, y^^, -jff^, ^^, -^^^-^, -^-|^-^^ 
26xif^, 100^^, 1^, 70^0^. 
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Write as decimals : 

22. Two thousandths. 

23. Two and two thousandths. 

24. Five hundredths. 

25. Two hundred and two thousandths. 

26. Two hundred two thousandths. 

27. Three and five tenths. 

28. Seventy-five hundredths. 

29. Five hundred and five thousandths. 

30. Thirty-three thousandths.. 

31. Ninety-five thousandths. 

32. Two hundred and five hundredths. 

33. Six and nine tenths. 

CHANGING DECIMALS TO COMMON FRACTIONS 

Oral Work 

1. Change .5 to a common fraction. 

2. Express .25, .45, .025, each in the form of a common 
fraction. 

3. Express .25 as a common fraction in its lowest terms. 

Written Work 
1. Change .875 to a common fraction in its lowest terms. 

Expressed in the form of a common fractioD 

ft7 '^ — 875 — 7 '^'^^ ~ r*^* ^y dividing both the numerator and the 
~ 1 oc^ *" "8 denominator of ^/^ first by 25 and then by 5, we re- 
duce it to its lowest terms, J. 

To change a decimal to a common fraction^ tvrite the decimal^ 

omitting the decimal pointy place the decimal denominator he- 

neatk the numerator^ andi cliauge tlie froctiou to ite lowest terrM* 
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Change to common fractions in their lowest terms : 

2. .15 4. .9 6. .75 8. .125 

3. ,825 5. .325 7. .025 9. .425 

10. Memorize' the following equivalents : 

^ = .5 or .50 ^=.2 or .20 ^=.8 or .80 

^ = .25 f = .4or.40 i = -125 

I = .75 |=.6or.60 f=.375 

11. Change to tenths : i ; J ; f ; f ; i- 

12. Express as decimal hundredths : J ; J ; i > f • 

Change to common fractions in their lowest terms: 



13. 


.46 


19. 


.20 


25. 


.40 


31. 


.075 


14. 


.625 


20. 


.60 


26. 


.48 


32. 


.0025 


15. 


.75 


21. 


.725 


27. 


.160 


33. 


.12 


16. 


.66 


22. 


.90 


28. 


.50 


34. 


.225 


17. 


.375 


23. 


.96 


29. 


.875 


35. 


.700 


18. 


.80 


24. 


.72 


30. 


.08 


36. 


.800 



ADDITION OF DECIMALS 

What kind of fractions can be added or subtracted ? 

In adding or mbtraeting decimals, like units must always 

be written under one another. Thus to add .8+ .85 + .096 

write them as foUows : 

.8 

.85 

.096 

1. In how many of these decimals are there tenths to be 
added? hundredths? thousandths? 
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2. Why must tenths be written under tenths, hundredths 
under hundredths, etc. ? 

A mixed decimal is a whole number and a decimal united. 
Thus, 4 + .06, or 4.05, is a mixed decimal. 

Written Work 

1. Add 45.5 +6.006 + 40. 
46.5 

n f\r^ Keep the decimal points and units of the same order in a 

o.uuo column, and add as in whole numbers, placing the decimal 

40 « point in the sum under the points above. 

91.506 Test by adding downwards. 

Write from dictation. Then add and test : 

2. .1 + . 2 + .36 + .366 = ? 

3. .02 + .06 + .095 + .056 = ? 

4. .06 + .007 + .089 + .ll = ? 

5. 1.2 + 3.4 + 4.5 = ? 

6. 3.04 + 4.05 + 6.099 = ? 

7. .005 + .007 + .009 + .0101 = ? 

8. 2.006 + 7.009 + 9.012 = ? 

9. .001 + .001 + .0902 = ? 
10. .5 + 2.6 + .003 + .60 = ? 
U. .07 + 6.081 + .001 + .90 = ? 

12. .7 + 1.07 + 1.007 = ? 

13. .1 + 2 + .75 + 8.006 = ? 

14. 3 + .7 + 5. 02 + 7.008 = ? 

15. 5 + 8 + .3+.05 + .006 = ? 

16. .7 + 89 + .60 + 8.75 = ? 

17. .9 + .81 + .72 + 1.075 = ? 

18. 10 + 2.1 + 14.9 + 17.85 = ? 

19. .9 +.85 + .005 + .25 + .895 = ? 
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Write from dictation. Then add and test: 



20. 1.45 


22. .424 


24. 


, .7 


as. 11.111 


3.7 


8.2 




.425 


3.06 


10.01 


6.16 




18.54 


.635 


2.005 


19.009 




7.011 


.000 


21. 18.002 


23. .040 


25. 


89.400 


27. .707 


2.056 


48.010 




75.800 


101.101 


121.114 


.708 




761.612 


96.086 


2.02 


89.010 


■ 


1245.000 


27.409 



28. Find the sum of 15.38, 9.17, 3*07, 20.35. 

29. A boy picked on Monday, .75 of a bushel of apples; 
on Tuesday, .876 of a bushel ; on Wednesday, 1.125 of a 
bushel. How many bushels did he pick in the three 
days? 

30. Helen paid $.25 for a handkerchief, $4.75 for a pair 
of shoes, $.45 for lace, and $3.49 for a waist. How much 
did they all cost ? 

31. A train runs the first hour 19.625 miles ; the second 
ioqr, 20.5 miles; the third hour, 20.75 miles; the fourth 
hour, 21.225 miles. How far does it run in the four 
hours ? 

32. Find the number of pounds in the following purchases: 
1.25 lb. of cheese, 3.5 lb. of sugar, .5 lb. of cloves. 

33. The distance from Harrington to Houston is 4.31 
^iles, thence to EUendale 11.25 miles, thence to George- 
^wn 8.37 miles. How far is it from Harrington to 
Greorgetown ? 

34. Find the sum of 24.36, 108.075, 20.009, 200.001. 
664.03, 549.5, and 721.25. 
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SUBTRACTION OF DECIMALS 

Oral Work 

Perform the operations indicated: 

1. .5 -.3 = ? 5. .008 --002 = ? 

2. .9 -.8 = ? 6. .014 -.011 = ? 

3. 15.8-11.7 = ? 7. .08 + .09 -.12 + .04 + .02 = ? 

4. 4.7-3.2 = ? 8. •009 + .003--007-.004 = ? 

Written Work 

1. From 16.36 subtract 11.76. 

Ib.oo Keep the decimal points in a column and subtract 

11.76 as in whole numbers, placing the decimal point in the 
4.59 difference under the points above. 

2. 7. -6. 25.2 10. 144.001 
1.21 9.18 12.256 

3. 16. 7. 151.003 U. 300. 

3.046 78.076 261.385 



6. 
7. 


25.2 
9.18 

151.003 

78.076 


8. 


954.1 

258.375 


9. 


36.291 
17.456 



4. 1.101 8. 954.1 • 12. 86.59 

.796 258.375 53.594 

5. 265.36 9. 36.291 -13. 728.3 

84.468 17.456 619.333 

14. Warren had $7.50 and spent $3.75. How much had 
he remaining? 

15. The distance between two towns is 9 miles. After 
I have walked 3.625 miles, how far have I yet to walk? 

16. A man having 120 acres of land, sold to one man 
28.75 acres, and to another, 35.5 acres. How many acres 

had he left ? 
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17. If I pay $1.25 for car fare, $.65 for dinner, and $.90 
for an umbrella, how much change have I left from $5? 

18. The second floor of a house is 18.78 feet above the 
floor of the cellar, and the first floor is 7.92 feet above it. 
How far is it from the first floor to the second? 

19. Four lots measure in width 123.08 ft. Three of them 
are respectively 25 ft., 32.72 ft., and 36.9 ft. wide. What. 
is the width of the fourth ? 

20. A boy having $4.25 spent for skates $1.25, for a cap 
f .50, and for a hockey stick $.45. How much had he left? 

21. A lady having 25.75 pounds of butter sold to one 
customer 3.25 pounds, to another 8.5 pounds, to another 
7.25 pounds, and the remainder to a fourth customer. How 
many pounds did the fourth customer buy ? 

22. From a ham weighing 18.125 lb. a butcher sold 3.25 lb., 
4.50 lb., 2.75 lb., and 2.5 lb. How many pounds had he left? 

23. A fisherman brought home four trout weighing respec- 
tively 1.25 pounds, .875 pounds, 1.375 pounds, and 1.125 
pounds. How much less than 5 pounds did they all weigh ? 

24. A farmer cut 40 tons of hay in 1917, He sold 6.85 
tons to one man, and 5.50 tons to another. He fed the rest 
to his stock. How many tons did he feed to his stock? 

25. A lady bought 4.75 yards of woolen cloth, 11.625 
yards of cotton cloth, and 6.875 yards of silk. How many 
yards less than 30 yards did she buy? 

26. A man having $20 spent $4.75 for board, $2.80 for 
a room, $.88 for laundry, $1.75 for a pair of gloves, and $3.50 
for a pair of shoes. How much had he left? 

27. A merchant purchased the following; coffee $15.25, 
sugar $18.85, cakes $11.65, fruit $27.75, and canned corn 
$ 8.45. How much less than $ 120 was the amo\iv\V) oi\i\^\sC^- 
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MULTIPLICATION OF DECIMALS 

Multiplying a decimal by an integer or an integer by a 
decimal. 

Oral Work 

1. How much is 5 X .3? 1.3x5? 

Solution. — 5 x .3 = 5 x ^= \i = 1.5. 
.3x5 = Ax5 = H= 1-6. 

2. Find 4 X. 03; .03 x 4. 

3. Find 6 x .003; .003 x 6. 

4. Find 6 x 1.3; 1.3x6. 

Solution. — 6 x 1.3 = 6 x H = H» or 7.8. 
1.3 X 6 = ^ X 6 = f Jpor7.8. 

Notice that in each case when the multiplier is an integer, 
the product contains the same number of decimal places as 
the multiplicand ; in each case when the multiplicand is an 
integer, the product contains the same number of places as 
the multiplier. 

In multiplying a decimal hy an integer^ the product contains 
the sams number of decimal places as the multiplicand. 

In multiplying an integer by a decimal^ the product contains 
the same number of decimal places as the multiplier. 

Written Work 
1. Multiply 5.75 by 6. 

5.75 6x5 hundredths = 30 hundredths, or 3 tenths and no 

g hundredths. Write naught in hundredths' place and carry 

oTTq the three tenths. 6x7 tenths = 42 tenths ; 42 tenths + 3 

tenths = 45 tenths, or 4 units and 5 tenths. Write 5 in 

tenths' place and carry the 4 units. Write the decimal point. 6x5 uuits 

= 80 units ; 30 units + 4 units = ^4 \xxdts. 
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2. Multiply 575 by .026. 
575 

«026 Multiply as in integers. As there are 3 decimal places in 

3450 the multiplier, point off 3 places from the right in the 
1150 product. 



14.950 



3. Multiply 623 by 1.35. 

623 
1.35 

3115 As there are 2 decimal places in the multiplier, point off 

1869 2 places from the right in the product 

623 



841.05 



Find products : 

4. 8 X .015 15. .9 X 117 

5. 9 X .005 16. .02 X 112 

6. 18 X .17 17. .64 X 236 

7. 25 X .207 18. ,004 x 149 

8. 44 X 5.6 19. 3.04 x 415 

9. 65 X 7.5 20. 10.34 x 308 

10. 73 X 8.4 21. .005 X 718 

11. 117 X 9.3 22. .024 X 122 

12. 208 X 6.8 23. .015 X 215 

13. 306 X 5.8 24. .007 x 283 

14. 425 X 7.2 25. 2.042 x 212 

37. How much will 7 arithmetics cost at f .82 apiece? 

38. How many feet are there in .375 of a mile? 

39. How many square inches are there in .75 of a square 
foot? 



26. 


.066 X 3455 


27. 


.467 X 2639 


28. 


.095 X 7148 


29. 


.081 X 3236 


30. 


234.17 X 1099 


31. 


4.022 X 1402 


32. 


.05 X 2472 


33. 


.5625 X 3122 


34. 


.003 X 4144 


35. 


1.02 X 596 


36. 


4.003 X 6407 
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•^ 40. At $.35 each, how much will 24 chickens cost? 

41. A rod is 16.5 feet. How many feet are there in 
29 rods ? 

; 42. When a man earns $3.65 per day, how much does he 
earn in 26 days ? 

43. A pound of cream cheese costs $.855. How much do 
64 pounds cost ? 

44. How many pounds are there in .875 of a ton ? 

45. If an automobile averages 17.75 miles an hour, how 
far will it travel in 14 hours ? 

46. Multiply each of the following by 10: .6, .8, .84, .86* 
.76, .65, .54, .006. 

47. Multiply 500 by each of the following : .06, .04, .005, 
.42, .47, 42.3, 56.7, .478, 8.6, 9.8. 

48. Multiply each of the following by 100 : .6, .8, .84, .95, 
.86, .76, .06, .04, .005, 4.23, 56.7, .478, 8.6, 9.8. 

49. Multiply 5000 by each of the following: .594, 5.94, 
69.4, .007, .07, .7, 3.14, 2.5, .0025. 

Find the cost of : 

50. 24 lb. @ $.125 56. 64 bbl. @ $7.50 

51. 27 yd. @ $.166 57. 16 ft. @ $18.75 

* 

52. 56 bu. @ $.375 58. 451b. @ $.052 

53. .876 ft. @ $4 59. 66 gal. @ $.76 

54. .375 yd. @ 12 60. 2 bu. @ $.375 

55. .125 T. @ $4 61. 1.25 doz. @ $125 

^ 62. A girl sent 27 pieces to a laundry that charged her 
seventy-five cents a dozen for washing and ironing them. 
What was her bill? 
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I 63. A merchant bought 1200 gas fixtures at f .08^ each 
and sold them at $.10 each. How much did he gain Z 

64. If the rainfall in a certain state averages 4.62 inches 
per month, how much is the rainfall for the year ? 

65. A 24-story city building averages 14.75 ft. to a story. 
How high is the building ? 

66. In January we burned 36,000 feet of gas. At f 1.00 
per thousand, what was the bill ? 

67. A farmer paid f 57.60 per acre for 36 acres of land. 
How much did he pay for the land ? 

DIVISION OF DECIMALS 
Dividing by an integer. 

Written Work 

1. Divide .84 by 4 in this way : i:— . 

2. Divide 6.648 by 6 in this way: ^^|4II 

^ ^ 1.108 

3. Divide 24.600 by 8 in this way : ^^^^ 

0.075 

Observe that in dividing a decimal or a mixed decimal by 
an integer, the dividend is simply separated or partitioned 
into equal parts. Thus, 6.9 -&- 3 = J of 6.9, or 2.3. 

Divide and test, placing a decimal point in the quotient 
before beginning to divide : 

4. 6). 66 7. 7).714 10. 7)7.847 

5. 3). 96 S. 5 ). 535 li. 6)6.936 

6. 8). 808 9. 4 ). 848 X2. «^%^^^ 
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13*. Explain why adding nav^htB^o the right of a decimal 
does not change its value. Thus, .8 = .80, .06= .050. 

It is sometimes necessary to add naughts to the right of 
the dividend to complete the division. 

14. Divide .12 by 5. 5).12 = 5 ).120 

.024 

Place a decimal point directly above or below the decimal 
point in the dividend, before beginning to divide; then divide 
as in the division of integers. 

Find quotients and test: 



/ 



\ 15. 


69.92-1-23 


33. 


283.88 + 47 


SI. 


.018 + 12 


16. 

1 


29.54 + 14 


34. 


6.497 + 73 


52. 


.546 + 21 


17. 


195.2 + 32 


35. 


16.150 + 34 


53. 


.003 + 10 


18. 


401.4 -i- 18 


. 36. 

• 


65.660 + 92 


54. 


.368 + 16 


1 19. 

1 


3. 434 ^M 


37. 


6.460 + 84 


55. 


1.625 + 25 


\ 20. 


166.4 + 46 


38. 


1.6272+18 


56. 


24.36 + 12 


, 21. 


1.014 H- 26 


39. 


1.25 + 5 


57. 


172.8 : 24 


22. 


5.084 + 41 


40. 


.64+16 


58. 


14.76 : 41 


l/M- 


.945 + 35 


/ 41. 


.02 + 40 


59. 


1.105 : 65 


24. 


.60.32 + 52 


~42. 


J. 5 : 60 


^. 


2.07 + 46 


25. 


.968 + 44 


43. 


4.9+140 


61. 


31.2 + 36 


26. 


.828 + 23 


'44. 


.01 + 100 


62. 


2.31 + 65 


27. 


5.18+37 


45. 


.05+500 


63. 


1.17 + 65 


». 


.0833 + 49 


i 46. 


.03 : 100 . 


64. 


16.6 + 22 


29. 


1.566 + 54 


47. 


.027 : 18 


65. 


2.7355 + 35 


30. 


2.144 : 67 


1 48. 


4.44 + 50 


66. 


31.288 + 48 


31. 


8.437 + 59 


49. 


125 + 50 


67. 


137.96 + 31 


32. 


233.32+38 


50. 


^.ft^ + 4& 


«««. 


\<^«5..^^+ 24 
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69. Divide 39.25 by 25. 



1.57 



.527 



26)39.25 


24)12.648 


25 


12 


14.2 


64 


12.5 


48 


1.75 


168 


1.75 


168 



71. Divide .1275 by 25. 



.0051 



12.06 



25).1275 
125 


16)192.96 
16 


25 


32 


25 


32 




96 




96 



70. Divide 12.648 by 24. 

Ex. 69. How many times is 25 
contained in 39? in 14.2? in 1.75? 

Divide as in the division of in- 
tegers, placing the decimal point in 
the quotient immediately above the 
point in the dividend. 

Ex. 70. Since 24 is larger than 
12.648, the quotient must be a decimal. 

72. Divide 192.96 by 16. 

In Ex. 71, two naughts must 
follow the decimal point in the 
quotient, since 25 is not contained 
in 1 or in 12. 

In Ex. 72, one naught must fol- 
low the decimal point, since 16 is 
not contained in the third partial 
dividend, 9. 



Find the quotients and test: 

73. 4)^ 74. 8)^ 75. 

85. 1.024 -f. 6 

86. .102^3 

87. .039 -^ 13 

88. 1.44 -^ 12 

89. 3.015-^3 

90. .063-^7 

91. 9.04-^8 

92. .72-f-lO 

101. Mr. Johnston owns a piece of ground containing 
1.565 A. He divides it into 4 lots. How much ground is 
there ia^eacji lot ? 



77. 


1.6 + 2 


78. 


.9-^-3 


79. 


.12^-6 


80. 


.005 + 6 


81. 


.008 + 4 


82. 


2.7 + 9 


83. 


1.2 + 4 


84. 


.24 + 8 



)6.27 


76. 5)5.28 


93. 


3.108 + 8 


94. 


.08 : 2 


95. 


1.125 + 5 


96. 


4.16+4 


97. 


.35 + 7 


98. 


.077 + 11 


99. 


.022 + 2 


100. 


.036 + 6 
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102. John divided $565.75 among his three sisters in equal 
shares. How much did each receive ? 

103. 4.9 miles of graded road will be built in Mercer 
County this year. Mr. Ames has a contract for ^ of the 
distance. Find the distance Mr. Ames is to build. 

104. $4695.98 is to be divided equally among 6 children. 
How much should each receive ? 



CHANGING COMMON FRACTIONS TO DECIMALS 

Oral Work 

1. Change ^ to tenths and express the result as a decimal. 
Thus, i = ^, or .2. 

2. Change ^ to tenths; to hundredths. 

3. Change J to hundredths. 

4. Change ^ to thousandths. 



Written Work 



1. Divide 12 by 16. 

12 -»- 16 = 12.00 ^16. 

.75 



16)12.00 
112 



80 
80 



12 is equal to 12,00, which divided by 
16 equals .75. 

A decimal point must be placed after ao 
integer before naughts are annexed. 



Find the quotients: 

2. 20^ 75 6. 44-^99 

3. 60-^150 7. 110-^-220 

4. 24^228 8. 340 -^ 1700 
5. 30-^875 9. 510-%-lQ^O 



10. 605 by 1210 

U. 513 by 2052 

12. 208 by 1664 

13. Ill by 8888 
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Written Work 

1. Change | to a decimal. 

Since a fraction may be regarded as an ex- 

3 o J. — J.\ Q on pression of division (p. 101 ), J = ^5 -=- 4. Annex 

*^ ~ ^—^ — - naughts and divide as on p. 128. The result 

^•'^5 is 0.75. 

Test : 0.75 = ^,«^, or }. 

Note. — A decimal point must be placed after an integer before 
naughts can be annexed. 

2. Change | to a decimal. * 

In changing J to a decimal, thus, ^ , it is evident that the divi- 

0.444| 

sor is not contained in the dividend an integral number of times. The 

quotient may be indicated as above, or a + sign may take the place 

of the fraction to show an undivided remainder. Thus, 9 )4.000 

0.444+. 

A common fraction is changed to an equivalent decimal hy 

placing a decimal point after ones' place in the numerator and 
dividing by the denominator. 

Change to equivalent decimals, and test : 

' 3. -^ 6. I 9. ^V 12. 11 15. ^T 18. f 

*• t 7. f 10. ^ 13. ^ 16. -^ 19. I 

5. I 8. J^ 11- ^^ !*• H 17- H 20. f 

Write as mixed decimals : 

21. b\ 26. 1\ 31. 3| 36. ^ 41. 2^ 

22. ^ 27. 8^2^ 32. 2f 37. 2f 42. 2^ 

23. 3| 28. 6^ 33. 2\ .38. If 43. 2| 

24. \ 29. 3| 34. 3^ 39. 1| 44. 1^ 

25. ^ 30. 5J 35. 81 40. 7| 45. 8^^ 

HAM, STAND. AR. II — 9 



MEASUREMENTS AND SCALE DRAWING 

MEASURING AND ESTIMATING LENGTH 




Oral Work 

1. Observe your foot ruler. Kotice that it U first divided 
into inches ; then into ^ inches ; then into ^ inches, | inches, 
and -^ inches. These are all the divisions of the inch that 
are used in ordinary business. 

2. Measure the lengths and widths of your various books 
to the nearest fraction of an inch. 

3. Measure your teacher's desk, and the length and widtb 
of your own desk, etc., and express each in feet and fracti^jns 

a foot, 

130 \ 

\ 
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4. Observe the yardstick. Notice that it is divided in 
the same manner as the foot ruler. How many feet equal 
1 j^ard? 2 yards is what part of a foot?- 1 foot is what 
part of a yard ? 

5. How many feet equal a rod ? Measure a rod on the 
blackboard with a yardstick. How many rods equal a mile ? 

6. Measure the length and the width of your school 
ground in yards. Determine the length and the width of 
your school ground in rods in two different ways. 

7. How many rods equal 1^ miles ? 

8. Secure a board 1 rod in length and divide it into feet 
and fractions of a foot. With this board, measure 20 rods 
from the schoolhouse and set a post. • 

To THE Teacher. — Have pupils pace off certain distances until they 
gain accuracy in estimating the length of their own steps. In the 
country secure a 50-foot tapeline and get the boys and the girls to 
measure or estimate the distances they live from the schoolhouse. 

In the city divide the pupils into groups and have them measure cer- 
tain city blocks in both yards and rods. Have each pupil estimate by 
distance between the hands — 1 foot, 1 yard, J yard, an inch. 

9. Estimate the le6gth of your school grounds in feet ; 
then measure the length and compare the result with your 
estimate. 

10. Show that 320 rd. = 5280 ft. ; that 1760 yd. = 5280 ft. 

11. Measure your steps. Then estimate distances by 
pacing. 

12. Paul steps 2 ft. 3 in. at a step. How many feet does ' 
he travel in 240 steps ? 

13. May steps 2 ft. 2 in. at a step. How far does she live 
from the schoolhouse if she paces the distance m 5.^^ ^\»<e^'^^. 



132 MEASUREMENTS AND SCALE DRAWING 

14. How many feet of fence are required for a garden in 
the form of an oblong 26 yards long and 12 yards wide ? 

15. James/ lives 180 rods from the schoolhouse. How 
many feet d6es he travel in going to and coming from school 
each day ? 

16. The doctor orders Mr. Jones to walk 4 miles each 
day. If the walk to the mineral spring is J mile, how 
many trips each day must he make to equal 4 mUes ? 

DRAWING TO SCALE 

1. This oblong represents a room 40 ft. long and 30 ft. 
jwide, drawn on a scale of 40 feet to 1 inch. That is, 

the length, 40 ft., is represented by 
1 in. and the width- 30 ft., by *| in. 
Represent the same room on a scale of 
10 feet to 1 inch ; of 20 feet to 1 inch. 30'*- 

2. Mary lives 50 rods from school. 



Draw a line to represent this distance, 4(>ft. 

on a scale of 10 rods to 1 inch. SCALE 40 ft to 1 in. 

3. The following lines are drawn on a scale of 10 feet to 
1 inch. Measure the lines with your ruler and find the dis- 
tances represented. 



a. 
h. 
c, 
d. 
e. 



4. An oblong measures S^ in. by 4J- in. If the scale is 
10 feet to 1 inch, what is ita leugth and its width ? 
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On the scale indicated by the heading, find what lengths 
or distances are represented by the following : 

1 in. = 10 ft. 1 in. = 10 yd. 1 in. = 10 rd. 1 in. = 10 mi. 

5. 4 in. 10. 3 in. 15. 1 in. 20. IJ in. 

6. 5| m. U. 4 in. 16. 1^ in. 21. 2| in. 

7. 2| in. 12. 4^ in. 17. 2| in. 22. S^ in. 

8. 5^ in. 13. 3J in. 18. 5 in. 23. 6J in. 

9. Q^ in. 14. J in. 19. 5^ in. 24. 2 J in. 

Draw oblongs on a suitable scale to represent the follow- 
ing dimensions : 

25. 6 ft. by 9 ft. 30. 75 rd. by 120 rd. 

26. 12 ft. by 15 ft. 31. 20 yd. by 45 yd. 

27. 20 ft. by 30 ft. 32. 35 yd. by 55 yd. 

28. 40 rd. by 80 rd. 33. 65 yd. by 95 yd. 

29. 60 rd. by 110 rd. 34. 14 ft. by 28 ft. 

To THE Teacher. — Explain to pupils that all maps, plans, etc., 
must be drawn on a suitable scale. 

PROBLEMS IN SCALE DRAWING 

1. May lives 15 miles from Newark, and Susan lives 10 
miles from the same city. Letting 1 inch represent 5 miles, 
you can readily show their relative distance from Newark. 

NEWARK SUSAN MAY 

■ I ■ 

10 15 

This is called b, picture or graphic representation. 

2. Henry, Frank, Martha, and Arline received the follow- 
ing averages for the school term : 96, 84, 90, 78. Repre- 
sent their averages bj a line drawn on a aca\e oi Wc^Otv Vo'^^^. 
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3. John, Raymond, Nellie, and Webb picked, respectively, 
24, 18, 16, and 20 quarts of apples in one day. Show by a 
line drawn on a scale of 1 inch to 8 quarts a comparison 
of the amounts picked by each one. 

4. Four boys put in the savings bank, in one year, the 
following amounts : John, $48; Henry, $40; Edward, $60; 
and Ben, $50. Represent their savings by a line drawn on 
a scale of 1 inch to $24. 

5. Find the scale of the map of the United States in the 
geography you are using, and test it by actual measurement 
to see whether it is correct. 

6. Measure your school ground and draw a map of the 
surface on a suitable scale. 

7. Draw, on a suitable scale, a map of your schoolroom 

floor. 

8. Draw, on a suitable scale, a map of the different black- 
boards in your schoolroom. 

9. Find the scale of the map of your state in your geog- 
raphy, and test it by measurement to see whether it is oorrect. 

10. Mr. Ronald's farm is 40 rods by 80 rods. Show the 
surface on a scale of 1 inch to 20 rods. 

11. Measure the walls of your schoolroom, and draw a 
diagram of the surface on a suitable scale. 

12. The scale is frequently in fractions of an inch or of a 
foot. Draw a line, on a scale of y^ of an inch to 20 miles, to 
show a distance of 3200 miles, which is about as far as from 
New York to San Francisco. 

13. Mr. and Mrs. Jones and their three children, Mary, 
Martha, and Jane, are respectively 50, 40, 20, 15, and 10 
years of age. On a scale of one inch for 20 years, show 

graphically a comparison ol \)\iev£ a.^^^. 
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14. The maximum temperatures in a city for one week 
were 80, 75, 85, 70, 65, 90, and 70 degrees. Represent these 
temperatures by a graph,' allowing 1 inch to 20 degrees. 

15. Four children attend the school term 180, 160, 170, 
120, and 160 days, respectively. On a scale of 1 inch to 
40 days, show graphically their attendance. 

16. Four children have put in the savings bank for the 
year 1917, $40, $48, $30, and $20. Show graphically a 
comparison of their savings, representing $ 8 by 1 inch. 

17. The lines below are drawn on a scale of 1 inch to 10 
miles. How many miles does AB represent? ODf EF? dH? 



A 






B 


n 


7) 


V 




¥. 







s 



a 

18. The following plan measures 2| inches by li inches. 
Find the actual length and width of the room. Find the 
actual length and width of each pupil's desk (-^ inch by \ 
inch) and of the teacher's desk (^^ inch by \ inch). 



□ono[]ononoD<^n° 



T 




Schoolroom: Scale 1 Inch to 16 Feet 

19. Show graphically, on a suitable scale, a comparison of 
the length, the height, and the width of yout s>eitLC>^\xQ>wsi.. 



BILLS 







Chicago, III., 3ee. /, 


, 1917. 




Ml-. L. ?n. S-hyyua^, 


B'UXiui ^ 

• 


ISougfjt of C. H. MORRISON AND COMPANY, 


Terms : Cash. 


^&^. 


/ 


2 (yu.. a/Ji/Jale^ @ fO.<^6 

3 cLx^. exfcf^ @ .36 
2 U-L {touA. ® 7. 60 

Sotoui, 


/ 
/ 

/6 


90 
06 
00 




?s 




// 






^e^. /, /9/r 

&. /if. m, and ^. 











Observe that this bill shows : (1) the place and the date ; 
(2) who horight the goods ; (3) who sold the goods ; (4) the 
name of the goods sold and the price and the amount of each 
sale. 

To foot a bill means to add the cost of all the separate 
articles. 

The word total means the amovmt of all the sales. 
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Make bills of the following sales, using a schoolmate's 
name as purchaser, and your grocer's name as seller of the 



yoods. 








1. 


Mch. 


1 


2 lb. butter @ 25 ^ 




Mch. 


10 


6 lb. fish @ 15 )zf 




Mch. 


10 


3 bars soap @ 10 ^ 


Make out bills 


as suggested on page 136 : 


2. 


Jan. 


10 


3 skeins yarn @ $.08 




Jan. 


10 


4 papers needles @ $.05 




Jan. 


10 


5 yd. ribboA@ 1.50 


3. 


Jan. 


5 


5 bu. apples @ 1.75 




Jan. 


10 


3 baskets peaches @ $1.50 




Jan. 


15. 


12 doz. lemons @ $.40 


4. 


Mch. 


1 


4 spools thread @ $.05 




Mch. 


10 


6 papers pins @ $.10 




Mch. 


25 


5 cards hooks and eyes @ $.02 


5. 


Feb. 


10 


51b. lard @ $.15 




Feb. 


10 


31b. prunes @ $.15 




Feb. 


10 


41b. fish @ $.18 


6. 


May 


2 


7 silver forks @ $2.00 




May 


5 


3 sterling spoons @ $1.75 




May 


5 


4 napkin rings @ $3.25 


7. 


June 


5 


4 nickel sponge racks @ $2.25 




June 


6 


5 hairbrushes @ $2.00 




June 


7 


6 nickel towel rods @$.75 


8. 


June 


6 


4 doz. pencils @ $.20 




June 


11 


4 doz. penholders @ $.15 




June 


20 


15 pens® $.05 


9. 


July 


8 


12 pkgs. flaxseed @ $.05 




July 


8 


3 oz. cologne @ $.15 




July 


8 


5 lb. paint @ % .SO 
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10. July 15 2 music cabinets @ $15.00 

July 16 5 rocking chairs @ 6.00 

July 24 3 medicine cabinets @ 3.00 

Suppose your classmates to own different stores, as, meat shopsy 
grocery stores^ hardware stores^ dry goods stores^ etc., and pretend that you 
are the customer. Make out proper bills for the following purchases, 
giving day and date of purchase. Receipt the bills. 

11. Sept. 10, 1 doz. oranges @ 40^; 3 doz. bananas @ 
20 ^. September 14, 4 baskets grapes @ 2 for 35 ^. Septem- 
ber 20, 6 qt. peanuts @ 5^ a pint. 

12. October 4, 4 collars @ 12J^; 1 necktie @ 50^; 
1 necktie @ 25^; 1 shirt @ fl.OO; 1 shirt @ fl.50; 
3 handkerchiefs @ 20^. 

13. September 10, 1 set of 6 chairs @ ^13.00; 1 rocker 
@ $8.50. September 14, 1 bedroom suite @ $30.00 ; 1 mat- 
tress @ 16.00 ; 1 spring @ $4.50. 

14. April 1, 2 hoes @ 30^ ; 1 rake @ 40^ ; 1 shovel @ 60/. 
April 10, to repairing hose f 1.90. This bill was paid May 1. 

15. February 10, 3 lb. meat @ 28^; 1 lb. fish @ 18/. 
February 12, 4 lb. lard @ 15 / ; 2 lb. country sausage 
@ 18 /. February 17, 3 lb. . veal cutlets @ 30 /. Receipt 
this bill if paid February 20. 

16. February 19, 1 chisel @40^; 1 handsaw @ f 1.10; 
5 lb. nails @ 10/. February 24, 3 boxes tacks @ 10/; 

1 shovel @ 80 /. Receipt this bill if paid March 1. 

17. July 1 John buys 1 fishing tackle @ $1.90; 1 doz. 
hooks @ 25/; 6 fishlines @ $1.50; 1 tent @ $10; 

2 skillets @ 40 /. Make out the bill if paid August 1. 

18. August 1 Mary buys at a dry goods store 6 yd. of 
gingham @ 30 / ; 2 yd. of ribbon @ 20 / ; 1 doz. buttons 
@ 30 / ; 2 spools of silk @ 10 / ; 4 yd. of lace @ 6 /. Make 

out the bill if paid Septembei: !• 




MARKETING PROBLEMS 



Mr. Adams posted the following prices in his store wiudovr 
Saturday morning : 



Grapefruits, fancy, 2 for 


¥.25 


Green com, per dozen 


. 9.22 


'■ " , common, 4 for 


. .25 


Baked beans, per dozen ca 


OS .96 










Butl«r, Elgin, per potind . 


. .40 


Eggplants, per down . . 


. .75 


Butter, dairy, per pound , 


. .36 


Leg of lamb, per pound . 


. .26 


Sugar, per 26 lb. bag . . 


, 1.60 


Ham, per pound . . . 


. .25 






ChickenH, per pound . . 


. .80 





Find the cost of : 

1. 7 bu. apples. 

3. 15 lb. Elgin batter. 

3. 30 doz. bananas. 

4. 4^ lb. chicken. 

s. 12 lb. dairy butter. 

6. 76 grapefruits, fancy. 



8J doz. com. 

4 common grapefruits. 

2j- bags flour. 

2 doz, cans baked beans. 

7 doz. eggplants. 

6 lb. lamb. 



13. James bought 10 lb. of sugar at 6^ cents a pound ; 
4^ lb. of dates at 20 cents a pound ; 6 lemons at 3 for 
5 cents; and two 8-cent loaves of bread. He gave the 
grocer a two-dollar bill. How much change did he receli%1 

14. Make out a bill for the above arUcVes^ a.ia.4. xewv^^* ■^'^- 
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15. 2^ doz. eggplants. 

16. 2| lb. Elgin butter. 

17. 1| lb. dairy batter. 

18. 8 lb. ham. 



19. 1| doz. eggplants. 

20. 3 bags sugar. 

21. 9 doz. bananas. 

22. 6 fancy grapefruits. 



Let each pupil make out and receipt a bill for goods. 
Fruit dealers on Tuesday sell at the following prices : 



Grapefruits, fancy, 2 for 
u " ** 1 for . 
" '' good, 3 for 
*' ** fair, 4 for . 

Blackberries, per crate . . 

Blackberries, per basket . 

Raspberries, per crate 

Raspberries, per basket . 

Peaches, fancy, per bushel 

Cranberries, per bushel . 




$.26 
. .15 
.25 
.26 
. 2.80 
. .10 
. 3.80 
. .16 
. 2.00 
. 3.80 


Peaches, fancy, per peck . f .60 
Pears, fancy, per bushel . 1.75 
Pears, good, per peck . . .56 
Apples, fancy, per bushel . 2.00 
Apples, fancy, per peck . .60 
Apples, good, per bushel . 1.20 
Apples, good, per peck . .36 
Oranges, fancy, per dozen . .45 
Bananas, per dozen ... .18 
Cranberries, per quart . . .12^ 



Using this market report, find the 

23. 4 crates blackberries. 

24. IJ bu. peaches, fancy. 

25. 27 baskets raspberries. 

26. 3 pk. pears, fancy. 

27. 6 bu. apples, fancy. 

28. 4 grapefruits, fair. 

29. 6 grapefruits, fancy. 

30. 3 grapefruits, good. 

31. 2| doz. oranges, fancy. 

32. 2^ doz. bananas. 
33. If bu. pears, fancy. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
4A. 



cost of : 

1^ bu. apples, good. 
49 baskets blackberries. 
8 bu. apples, good. 
7| doz. oranges, fancy. 
84 doz. bananas. 
28 qt. cranberries. 
1 bu. 3 pk. cranberries. 
3| bu. apples, good. 
3 pk. peaches, fancy. 
3| bu. peaches, fancy. 
T^ doz. bananas. 
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45. 17 baskets raspberries. 

46. 22 qt. cranberries. 

47. 3 pk. pears, fancy. 

48. 3 pk. apples, good. 

49. 10 grapefruits, fancy. 

50. 9 grapefruits, good. 

51. 8 grapefruits, fair. 



52. 9 crates raspberries. 

53. 12 crates blackberries. 
54.. 17 baskets blackberries. 

55. 19 baskets raspberries. 

56. 11 qt. cranberries. 
57. ' 1 pk. pears, fancy. 
58. 3 pk. pears, good. 



59. Make out bills of your local grocery, showing the sale 
of three different articles to your mother, and the receipt for 
the payment of them. 

The morning newspaper shows the following quotations : 



Apples, fancy, per bushel . f 2.25 


Eggs, storage, per dozen $.32 


Apples, fair grades, per bushel 1.20 


Butter, creamery, per pound .40 


Peaches, good, per bushel . 1.80 


Butter, dairy, per pound .30 


Peaches, fancy, per bushel . 2.60 


Cheese, full cream, per pound .36 


Pears, best quality, per bushel 1.50 


Cheese, American, per pound .30 


Grapes, Niagara, per 10-lb. basket . 45 


Potatoes, per bushel . . . 1.66 


Concord, per 10-lb. basket .48 


Sweet potatoes, Virginia, 


Eggs, strictly fresh, 


per bushel 1.76 


per dozen, $.40 


Potatoes, Jersey, per bushel . 1.80 



Using this market report, find the cost of : 

60. 8| bu. fancy peaches. 

61. 4^ lb. creamery butter. 

62. 5} bu. potatoes. 

63. 8 10-lb. baskets Concord grapes. 
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64. 7 bu. apples, fancy. 

65. 9 cases storage eggs, 30 doz. each, 

66. 8 10-lb. baskets Niagara grapes. 
67. ' 8| bu. sweet potatoes, Virginia. 

68. I bu. peaches, good. 

69. 9 full cream cheese, 15 lb. each. 

70. 7 10-lb. baskets Concord grapes. 

71. 9| bu. pears, best quality. • 

72. 4| bu. apples, fair grades. 

73. 3| lb. creamery butter. 

74. S^ doz. eggs, storage. 

75. 6| doz. eggs, strictly fresh. 

76. 10 J^ lb. cheese, full cream. 

77. 3| bu. sweet potatoes, Virginia. 

78. 3J bu. potatoes, Jersey. 

79. 1| bu. apples, fair. 

80. IJ bu. pears, best quality. 

81. 6 10-lb. baskets Concord grapes. 

82. 1 bu. 3 pk. apples, fancy. 

83. 1 bu. 3 pk. apples, fair. 

84. * lOf lb. cheese, American. 

85. 6f doz. eggs, strictly fresh. 

86. 8| lb. creamery butter and 3| lb. dairy butter. 

87. &J bu. fancy peaches, and 42 bu. good quality. 

8a 8 10-lb. baskets Concord grapes and 6 10-lb. baske 
'Bg^ra grapes. 



TESTS FOR ACCURACY AND SPEED 

To THE Teaches. — Divide the class into groups, giving to each 
cup the same number of problems, and time the work of each group. 

Observe short methods, when possible, and find the cost of: 

.. 14 yd. @ 7^ 21. 9|pt. @8J^ 41. 14 1b. @ 8^ 

1. 40 1b. @ 7^ 22. 41|lb. @12^ 42. 102 1b. @ 12 J ^ 

I. 53 qt. @ Sy 23. 22f yd. @ 15 ji 43. 120 lb. @ ll^fi 

:. 27 1b. @ 9^' 24. 24fyd. @3^ 44. 16| lb. @ 9^ 

i. 71 yd. @ 12^ 25. 41| yd. @ 8^ 45. 22| lb. @ Uy 

;. 2pt. @7^^ 26. 59fyd. @12^ 46. 83f yd. @ 12^ 

'. 6 1b. @ 10^ 27. 25 yd. @12|^ 47. 10\yd.@10y 

I. 2 qt. @ 6|^ 28. 24| qt. @ 16^ 48. 56| yd. @ 6|^ 

'. 26 qt. @ 8)zf 29. 90| lb. @ 20^ 49. 24f yd. @ 8^ 

I. 12bu. @84^ 30. 22fyd. @48^ 50. 54 yd. @ 16^ 

.. 3| yd. @ 8^ 31. 12J qt. @ 20^ 51. 82 yd. @ llf^ 

1. 2| yd. @ 10^ 32. 49 pt. @ 8^ 52. 51 bu. @ 54| ^ 

1. 4| lb. @ 12^ 33. 18 qt. @ 16f ^ 53. 80 pk. @ 25^ 

. 2fyd. @8^ 34. 60 yd. @ 12^^ 54. 69 yd. @33J^ 

.. 6| lb. @ 10^ 35. 28| yd. @ 50^ 55. 72 qt. @ 25^ 

;. 5|yd. @5^ 36. 19fqt. @12^ 56. 90pk. @20^ 

'. 4 pk. @ 9^ 37. 16f yd. @ 18^ 57. 36 yd. @ 16f ^ 

I. 9J qt. @ 8^ 38. 36 yd. @ 12|^ 58. 45 qt. @ 8J^ 

K 3|lb. @15^ 39. 18 ft. @16|^ 59. 56 yd. @12i^ 

i. 4fyd. @50^ 40. 12bu. @75jz! 60. %Q ^d.. (^V2\^ 
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INTERPRETATION OF PROBLEMS 

To THE Teacher. — Pupils should be encouraged to frame problems 
relating to their own experiences and applying the principles they have 
thus far learned. The following suggestions will be helpful. 

a. In city and town schools, the teacher should talk with the pupils 
about the purchases which they make for themselves or their parents; 
the amounts tliey earn or save from their allowances ; the market prices 
of produce at the local stores ; etc. 

b. In rural or country schools, the teacher should talk with the pupils 
about selling vegetables, fruits, grains, etc., at near-by towns ; about pur- 
chases made by the pupils for the home ; about earnings of boys and 
girls at various employments, such as picking berries, gathering fruits, 
packing fruits, etc. 

c. In fruit-growing communities, a great variety of problems can be 
formulated out of the child's experience in actual work. 

d. Where children keep a savings account in some local savings bank, 
encourage them to make problems illustrating their actual experiences in 
depositing and drawing money. 

e. Each pupil may be encouraged to plan a vacation spent in visiting 
some friend, or in making a trip, framing problems to include the cost 
of traveling, various purchases made while traveling, money spent for 
sight-seeing, etc. 

/. Emphasis should be placed on the development of the child's judg- 
ment in selecting the best and shortest method of operation, where several 
methods are possible. 

(1) In multiplying by 11 the pupil should multiply by 10 and add the 
multiplicand. Thus, 11 x 9990 = 99900 

9990 
109890 

(2) In the problem 24 x 25, the child who knows that 25 x 25 = 625, 
should instantly see that 24 x 25 is 25 less; that is, 625 — 25, or 600. 

(3) In the problem, .75 of 480, the pupil should be encouraged to mul- 
tiply J of 480 by 3; but in the problem .75 of ^ 3520.87, the child may 
multiply by .75, since 3520.87 cannot be exactly divided by 4. 
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(4) The aliquot parts of the dollar and of 100 should always be used 
by the pupil in short methods of solution. 

(5) Whenever possible, the pupil should be encouraged to make use of 
cancellation. 

(6) Whenever possible, pupils should make a mental estimate of the 
answer and compare it with the written result. 

1. A gardener sold 4500 boxes of strawberries at an 
average price of 8^^ a box ; and 600 boxes of raspberries 
at 12 J ^. After deducting f 150 for cultivation and labor, 
find his profit. 

Statement. — The problem calls for the profit on the sales. 

Explanation. — The amount received for each lot is found by multiply- 
ing the average price by the quantity. The profit is found by deducting 
the cost of labor, etc., from the sum of the amounts received for straw- 
berries and raspberries. 

Mental Estimate. — ^ oi ^^600 = about^370; Jof $600 = $75. $370 
+ $75-$150='$295. 

Solution. —4500 x 8J ^ = $375, the cost of 4500 qt. 
600 X 12i ^ = $ 75, the cost of 600 qt. 

$450, the cost of all 
$450 - $150 = $300, balance. 

2. Find the cost of 90 T. of soft coal at $1.62 J per ton, 
plus $19.85 freight charges. 

Statement. — The problem calls for total cost of coal and freight. 

Explanation, — The cost of the coal equals the price of one ton multi- 
plied by the number of tons. The total cost equals the cost of the coal 
plus the cost of the freight. 

Mental Estimate. — 100 T. would cost $162.50 and 90 T. $16.25 less. 
Instead of subtracting $16.25 and then adding freight charge, $19.85, 
add the difference, $3.60, to $162.50, making about $166. 

Solution.--90 x $1.62i = 90 x $ ^ = $^-*s^, or $146.25, cost of 90 T. 
119.85 added to $146.25 = $166.10, total cost. 

3. A western farmer raised 80 acres of oats that averaged 
55f bushels per acre. What V7as the value of the crop at 
f.37J per bushel? 

HAM. STAND. ARITH, 11 10 
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4. When 1 pencil costs 10^, how many can you buy 
for 60^? 

5. At 12^ a yard, how many yards of ribbon can be 
bought for 96^? 

6. Cherries are 16^ a pound. How many pounds can 
be bought for $1.44? 

7. When 3 tons of coal cost $18, how much will 7 tons 
cost ? 

Why is it better in this example first to find the cost of 1 ton ? 

8. How much will 9 dozen lemons cost when 3 dozen sell 
for 45 cents? 

Why is it better in this example first to find the relation of 3 dozen to 
9 dozen ? 

9. (a) If 3 men earn $30 in a certain time, how much 
will 8 men earn In the same time at the same rate ? 

(6) If 3 men earn $30 in a certain time, how much will 
9 men earn in the same time at the same rate ? 

What is the most economical method of working (a)? of working 
(6)? why? 

10. When \ a bushel of oats sells for 25 cents, how much 
will 3 bushels cost? 

25 ^, cost i bu. 

2 X 25)2^= 50)^, cost 1 bu. 

3 X 50^ = ^ 1.50, cost 3 bu. 

11. At 20 cents a peck, how much will 2 bushels of 
apples cost ? 

12. When milk is selling at 9^ a quart, how much will 
3 gallons cost ? 

13. If J of a yard of velvet costs 60^, how mucih will 
2 yards cost? 
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14. Mr. Thomas raised 640 bushels of peaches, that were 
sold on an average at 75^ per bushel. His baskets cost f 25, 
and his labor f 50. Find the price per bushel he realized, 
after payment of baskets and labor. 

15. Find the gain on 50 bushels of peaches bought at 65 ^ 
per bushel and retailed at 25^ per peck. 

16. Frank worked 2J hours, for five days each week, and 
12 hours each Saturday. 'Find his earnings for 10 weeks at 
12^ an hour. 

17. If a boy pays $2.50 a hundred for papers, and sells 
them for 5jf apiece, how much does he gain on 300, papers ? 

18. In an orchard there are 144 trees ; 18 are cherry trees, 
36 are apple trees, and | of the remainder are peach trees. 
How many are peach trees ? 

19. Find the cost of 24,000 railroad ties at 62^ ^ each. 

20. When lead pencils are selling at $lf per gross (144), 
find the cost of 3550 gross. 

21. Find the cost of sewing buttons on 48 suits, at 2f ^ a 
suit. 

22. A contractor averages 6| rd. a day in digging a sewer. 
How long is the sewer if it takes him 39 days to dig it ? 

23. A rural mail carrier travels 23|^ miles for each delivery. 
Find the number of miles traveled in 310 deliveries. 

24. An ocean steamer burns on an average 201^g tons of 
coal in a day. How much coal will it consume in a voyage 
of 7 days ? 

25. I bought 46 lb. of sugar @ 1^,95 lb. of coffee @ 23^, 
and 36 doz. eggs @ 36^. Find the cost of all. 

26. James had $24.36 in a bank and drew $17.49 oat. 
How much had he left in the bank ? 
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27. At $.34 each how much will 189 books coat ? 

28. If 27 cows cost $2430, how much does each cost ? 

29. At 25^ each, find the cost of 20 gross of boys' caps. 

30. If a school requires an average of 497 pads of paper 
for one month, how many will be needed for 3 years of 10 
months each ? 

31. If 43 barrels of cement cost S 208.55, how much will 
86 barrels cost ? 

32. How much will 96 quarts of cranberries cost, if 24 
quarts cost $3.60? 

33. A western farmer raised 6741 bu. of oats. He kept 
349 bu. for feed, and sold the remainder at $.50 a busheL 
How much did he receive ? 

34. A merchant sold 32 yd. of lace at 12^ a yard, and 
192 yd. at 8^ a yard. How much did he receive ? 



35. 



PAID ADMISSIONS TO A FAIB 



TICKETS 


Pbiob 


Tins. 


W«D. 


Thitu. 


Fu. 


TOIIAL 

RsociPii 


Children 
Adults 

One-horse vehicles 
Two-horse vehicles 


15^ 
25^ 

50^ 


864 

2864 

376 

212 


1866 

3246 

364 

216 


1226 

2764 

176 

144 


1286 

3768 

472 

224 



















36. At 5 ^ a pint, find the cost of 7 gal. 1 pt. of milk. 

37. At 9 ^ a quart, find the cost of 5 bu. 2 pk. of beans. 

38. At 4 ^ an ounce, find the cost of 10 lb. 8 oz. of ginger. 

39. At S2fl Si pound, ftud t\i^ coat of 18 lb. of butter. 
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40. Find the cost of sending a 15- word telegram from New- 
York to Denver, at 75^ for the first ten words and 5^ for 
each additional word. 

41. How much will it cost to telegraph a night letter of 
60 words, from New York to Denver, if the night rate for 
60 words is the same as the day rate for 10 words ? 

42. A telephone message from New York to Boston costs 
$1.25 for the first three minutes and $A0 for each additional 
minute. Find the cost of talking 17 minutes. 

43. A grocer buys 57 crates of berries at $4.75 a crate. 
If he sells them at $5.15 a crate, how much will he 
gain ? 

44. How much will a fruit dealer gain if he buys 174 boxes 
of oranges for $739.50, and sells them at $5 a box ? 

45. A merchant bought 136 barrels of apples at $3.35 a 
barrel; but 20 barrels Were damaged. If he sold the re- 
mainder, at $4.25 a barrel, did he gain or lo^, and how 
much ? 

46. A man bought 36 gallons of milk for $11.16. He sold 
it for 40^ a gallon. How much did he gain ? 

47. A merchant bought 800 yd. of linen at 45^ a yard. 
He sold one half of it at 60^ a ya^rd, and the remainder at 
40^ a yard. Did he gain or lose, and how much ? 

48. Find the perimeter or distance around a room 18 ft. 
by 15 ft. 

49. At 7 ^ a foot, how much will it cost to put a picture 
molding around it ? 

50. Mr. Adams worked 8 hours a day for 26 days at $.37 
an hour. How much did he earn ? 
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51. Find the entire cost of : 52. Make out a bill for : 

6 yd. lace @ 85^. 9 T. hard coal @ f 6.75. 

5 bu. peaches @ §2.25. 12 T. soft coal @ $3.75. 

24 boxes soap @ $4.75. 15 cwt. sugar @ $5. 

53. A merchant buys from The farmer buys from the 
a farmer : merchant : 

25 bu. corn @ 90^. 6 brooms @ 55^. 

36 doz. lemons @ 35^. 22 yd. carpet @ $1.50. 

16 bu. apples @ 80^. 6 chairs @ $2.50. 

Which person owes the other, and how much ? 

• 

54. In a factory there are 56 men employed at $2.25 a 
day; 12 men at $3.75 a day; 25 boys at $.87 a day; 8 
women at $1.75 a day. The other expenses are $267 a day. 
How much does it cost to keep the factory going a month of 

26 days? 

55. James's father raised 120 lambs which averaged 78J lb. 
They were sold at 12^ a pound live weight. If the cost of 
keeping the lambs was $200, find his profits. 

56. A coal dealer buys a 60-ton carload of soft coal at 
$2.30 a ton, and pays 70^ a ton to the railroad company for 
freight charges. If he retails the coal at $4 a ton, find his 
profit. 

57. John's father had 40 A. in oats that averaged 52J bu. 
an acre. He sold the oats at 57^ a bushel. If he paid $300 
for labor, seed, and other expenses, what was his profit ? 

58. A market gardener raised 4000 qt. of strawberries and 
sold them at an average price of 9J^ a quart. He paid 
for baskets, cultivation, and other labor $125. Find his 
profit. 



CHAPTER III 

REVIEW 

ADDITION 
Oral Work 

Drill on the following combinations of numbers, empha- 
sizing the right-hand figure in the sums. Thus, 3 + 8 = 11; 
13 + 8 = 21 ; 23 + 8 = 31, etc. 



a 
1. 11+3 


b 
21+3 


c 
31+3 


d 
41+3 


e 
61+3 


f 
61+3 


9 
81+3 


2. 13+5 


23+5 


33+5 


43+6 


63+5 


63+5 


83+6 


3. 17+6 


27+6 


37+6 


47+6 


57+6 


67+6 


87 + 6 


4. 9+4 


19+4 


29+4 


39+4 


49+4 


59+4 


79+4 


5. 7+9 


17+9 


37+9 


67 + 9 


67 + 9 


77 + 9 


97 + 9 


6. 6+8 


16+8 


66+8 


■76+8 


86+8 


46+8 


96 + 8 


Add, giving results at sight : 








a b 

7. 6 6 
5 4 


c 

7 
3 


d e 

8 6 
2 5 


/ 9 
8 9 
3 2 


h 

7 
4 


i J 
8 9 
4 3 


k I 

7 6 
5 6 


8. 9 7 
4 7 


8 

6 


9 8 
6 7 


9 8 

6 8 


9 

1 


8 9 


7 8 
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9. 11 11 11 11 11 11 12 12 12 12 12 12 

_4_5_6_7_8_9_3_4_5_6_7 _8 

10. 13 13 18 13 13 14 14 14 14 15 16 15 
_4_5_6_7J_3_4^_6_3_4_5 

U. Count by S's from 1 to 100 ; from 2 to 101. 

12. Count by 4'8 from 1 to 101 ; from 3 to 103. 

13. Count by 5's from 1 to 101 ; from 2 to 102 ; from 3 to 
103 ; from 4 to 104. 

14. Count by G's from 1 to 103 ; from 2 to 104 ; from 3 to 
105. 



Add at sight : 










» 






a b 


c 


d 


e 


/ 


9 


h 


• 

t 


15. 12 12 


12 


13 


15 


14 


16 


16 


18 


9 11 


13 


14 


12 


15 


16 


17 


19 



16. 


18 


17 


15 


19 


16 


19 


17 


19 


25 




14 


16 


18 


14 


18 


16 


18 


17 


35 


17. 


29 


37 


27 


28 


27 


39 


44 


38. 


48 




8 


9 


7 


6 


6 


9 


_6 


8 





18. 


67 


88 


75 


56 


97 


85 


48 


64 


65 




8 


4 


• 9 


6 


4 


_7 


9 


9 


9 


19. 


67 


78 


89 


34 


32 


57 


97 


47 


76 




9 


5 


7 


7 


8 


8. 


6 


9 


8 


20. 


49 


63 


45 


67 


76 


95 


27 


65 


99 




7 


7 


7 


6 


4 


8 


9 


4 


8 


21. 


27 


36 


56 


59 


39 


57 


59 


66 


87 




9 


6 


7 


9 


7 


8 


9 


6 


9 
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Add rapidly, looking for combinations that make 10 : 

22. 894895789 
5 4 2 8 2 24 5 1 

24 4 4 6 3 5 1 5 
324625144 



23. 


6 


7 


6 


8 


3 


6 


9 


8 


7 




6 


2 


6 


3 


7 


5 


1 


2 


3 




7 


8 


4 


7 


6 


8 


6 


5 


4 




3 


6 


5 


9 


8 


3 


4 


5 


5 



a be 

24.9 + 8 + 7 + 3=? 8 + 2 + 5 + 4 = ^' 8 + 7 + 3 + 9=? 

25.5 + 8 + 3 + 9=? 6+4 + 1 + 7=? 5 + 6 + 9+8=? 

26. 6 + 5 + 4 + 2=? 6 + 9 + 4 + 7 = ? 8 + 9 + 7 + 5=? 

Add : 



27. |, |, J 




hh^ 


TiT' 6 ' Tf 




M- hh^ 




hh^ 


Ih^ 




29. ^,^,^ 


H' H' n 


H^ 4^' 5f 




Add: 




Written Work 






a 


h 


c d 


« / 


9 


1. 86 


68 


61 89 


89 79 


78 


64 


67 


98 66 


78 79 


54 


73 


89 


65 78 


97 89 


97 


67 


66 


55 65 


67 74 


63 


2. 93 


91 


77 68 


99 99 


88 


79 


89 


88 79 


79 79 


79 


89 


98 


66 89 


83 77 


84 


49 


42 


77 96 


51 4% 


■^^ 



L54 


. \ 
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a 


h 







d 


e 


/ 


9 


3. 53 


97 




69 


87 


49 


43 


89 


67 


98 




46 


93 


46 


87 


13 


48 


62 




86 


38 


28 


86 


47 


89 


48 




57 


79 


82 


98 


37 


93 


89 




92 


35 


68 


76 


22 


4. 98 


88 




42 


91 


76 


64 


65 


54 


73 




38 


29 


81 


76 


48 


33 


35 




39 


87 


29 


24 


39 


53 


22 




87 


68 


29 


86 


35 


84 


66 




66 


69 


66 


66 


85 


67 


94 




86 


63 


78 


84 


73 


Add, and test 


by adding 


from the top downward. 


Ob- 


erve the , 


groups 


that make 10 : 








5. 2679 




8. 


7458 


11. 


8775 


14. 


7978 


6883 






8739 




6328 




2563 


9427 






2372 




8687 




8545 


2656 






8923 




8632 




8778 


5834 






9965 




6748 




5869 


6. 4979 




9. 


6469 


12. 


4298 


15. 


5679 


3253 






4535 




3642 




6587 


3858 






5375 




6842 




4271 


4794 






5287 




6789 




4765 


3476 






9798 




4321 




5244 


7. 4579 




10. 


4590 


13. 


8943 


16. 


2301 


6531 






6789 




2167 




7998 


8679 






4510 




5871 




1611 


4510 






7986 




1907 


* 


5689 


8741 






1902 




5789 




1001 
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Add: 




, 








, 4671 


21. 


9876 


25. 7680 


29 


>. 3467 


4339 




1780 


3421 




6323 


2145 




6897 


7890 




1330 


5698 




1041 


8410 




5690 


4510 




6803 


2691 




8190 


43875 


22. 


87962 


26. 69186 


30. 


79667 


63217 




83226 


22535 




84873 


54424 




65542 


82423 




13389 


87463 




39369 


76855 




93597 


77887 




38796 


89797 




68298 


95974 




96468 


47659 




74978 


49397 


23. 


76718 


27. 26431 


31. 


45394 


57911 




32895 


676^ 




86728 


16224 




44124 


23925 




48656 


38875 




34449 


98879 




23856 


69648 




. 79547 


68977 




47984 


49669 




89757 


47576 




79575 


34759 


24. 


48539 


28. 39764 


32. 


67458 


68543 




64993 


96587 




95866 


59867 




86599 


58979 




47597 


35996 




87746 


77858 




88669 


44878 




88796 


69487 




85948 


98678 




95647 


79684 




67745 


Add: 












33. 


34. 


35. 


36. 


37. 


38. 


97| 


68* 


4H 


54i 


29^ 


62f 


63| 


79* 


29i 


88| 


5^1^ 


94f 


m 


52tV 


33f 


72^ 


%?.% 


^\\ 
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SUBTRACTION 
Oral Work 

1. Count backward by 8's beginning with 100; with 
101 ; with 102. 

2. Count backward by 4*8 beginning with 100; with. 
101 ; with 95. 

3. Count backward by 5's beginning with 99 ; with 98 ^ 
with 101. 

4. Count backw;ard by 6*8 beginning with 100 ; with 
101 ; with 102 ; with 103 ; with 105. 

5. Count backward by 7's beginning with 100; with 
101; with 102; with 103; with 104; with 105; with 106. 

6. Count backward by 8's beginning with 100 ; with 
101; with 102; with 103; with 104; with 105; with 106; 

with 107. 

7. Count backward by 9's beginning with 100 ; with 
101; with 102; with 103; with 104; with 105; with 106; 
with 107 ; with 108. 



Subtract rapidly : 














a 


b 


e 


a 


e 


/ 


9 


ft 


• 

t 


8. 10 


11 


9 


8 


13 


4 


5 


6 


7 


3 


_3 


5 


4 


_8 


8 


2 


6 


4 


9. 8 


11 


12 


10 


7 


9 


8 


6 


13 


2 


_5 


4 


_7 


2 


7 


8 


3 


J 


10. 8 


17 


11 


12 


5 


15 


7 


9 


8 


7 


9 


7 


9 


4 


7 


5 


8 


6 



REVIEW 

a i d e f g h 

L. 7 . 12 11 12 10 9 8 13 

6_6_4_7J 2 6_5 

8. 16 12 11 10 9 12 10 14 

98848298 



». 11 

6 


12 
_8 


14 
_9 


16 
9 


15 

_6 


14 

7 


13 

7 


16 
9 


1« 


a 

t. 31 
17 


b 

81 

18 




e 

31 
16 


d 

81 
19 


e 

31 
14 




/ 
81 
18 


9 

81 

12 


i. 31 

15 


80 
12 




30 
14 


80 
19 


30 
16 




80 

18 


30 
13 


32 
16 


82 
19 




82 
14 


82 

18 


32 
17 




82 
13 


32 
16 


33 

18 


83 
16 




33 
12 


33 
19 


83 

17 




88 

16 


84 
18 


5 


34 
19 




34 
17 


34 

16 


34 

18 


• 


36 
17 


35 
16 



I 86f 86f 86J 87^ 41| 41^ 

\ 19i 18^ 17| 19sV IH 17^ 

V 41J 41| 41| 41| 43^ 43| 

15^ 18^ 14^ 1^ \^^ >^^ 
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a 


b 


c 




d 




e 


/ 




9 


21. 43 


48 


43 




43 




44 


44 




44 


19 


16 


15 




17 




18 


15 




17 


22. 44 


44 


45 




45 




45 


45 




46 


19 


16 


18 




16 




19 


17 




19 


Give differences at 


sight : 
















a 


b 


c 




d 




e 






/ 


23. 15-5 


16-8 


42- 


9 


56- 


9 


78- 


9 


56 


-8 


24. 33-7 


54-6 


11- 


■ 4 


13- 


8 


66- 


■7 


45 


-9 


25. 9 — 5 


14-9 


17- 


■8 


11- 


9 


48- 


5 


15 


-8 


26. 25-9 


23-7 


61- 


•7 


32- 


5 


44- 


8 


77- 


-9 


27. 36-7 


43-7 


21- 


•8 


72- 


7 


14- 


5 


66 


-8 


28. 66-9 


41-8 


10- 


• 2 


45- 


8 


26- 


9 


22 


-6 


29. 56-9 


45-7 


51- 


'4 


50- 


2 


59- 


7 


48- 


-7 



Written Work 
Subtract and test : 



1. 


68067 


5. 


49302 


9. 


61058 


13. 


90062 




28389 




19479 




66468 




73974 


2. 


60051 


■ 6. 


73040 


10. 


50697 


14. 


43021 




48978 




38748 




47898 




26573 


3. 


53104 


7. 


89300 


11. 


20199 


15. 


65998 




48789 




59969 




19899 




37899 


4. 


70065 


8. 


50007 


12. 


38240 


16. 


74627 




69866 




8619% 




28764 




45738 







REVIEW 
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17. 95632 


25. 


70051 


33. 


86003 


41. 


50000 


85836 




29875 




58279 




45098 


18. 10000 


26* 


10000 


34. 


10000 


42. 


10000 


9009 




1001 




6974 




9909 


19. 78496 


27. 


80407 


35. 


59601 


43. 


35820 


57898 




37558 




39674 




15828 


20. 39857 


28. 


89076 


36. 


75804 


44. 


50087 


19869 




77877 




36839 




30988 


21. 42697 


29. 


79081 


37. 


51091 


45. 


61019 


29879 


• 


28597 




39098 




28989 


22. 91081 


30. 


61001 


38. 


91091 


46. 


51093 


69809 




29897 




59009 




27987 


23. 51093 


31. 


91003 


39. 


81018 


47. 


51097 


49789 




49895 




59889 




39899 


24. 61095 


32. 


71093 


40. 


90091 


48. 


73013 


28698 




59896 




81979 




29897 


Subtract: 














49. 57f 52. 

48t^ 


52^ 55. 

48f 


3H 

29| 


58. 40Jjj 

29J, 


61 


• 60| 
48| 


SO. 78^ 53. 

69| 


50^ 56. 

33t% 


7H 
44| 


59. 82| 

57tV 


62 


68f 


51. 92^ 54. 


71^ 57. 

64i 


82^tr 
59tV 


60. 73^5^ 

37| 


63 


• 56| 



XULTIPLICATIOH AND DIVISIOH 
Oral Work 



1. Drill on these tables until pupils know them bj 
heart : 



1 


2'8 


3'a 


4'a 


S'b 


6>. 


7'» 


S'e 


S'8 


lO's 


ll's 


12'b 


13s 


M'slS'sj 


2 


i 


li 


8 


10 


12 


14 


16 


18 


20 


22 


24 


36 


28 


m 




6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


3» 


42 


45 


4 


8 


12 


16 


20 


24 


23 


32 


36 


40 


44 


48 


5-2 1 56 


150 


10 


ir> 

IS 


20 


25 


30 


36 


40 


45 


50 


55 


60 


65 


70 


75 




12 


24 


30 


36 


42 


48 


54 


60 


66 


72 


78 


U 


90 




U 


21 
24 


28 


35 


42 


41) 


M 


63 


70 


77 


84 


91 


98 


m 


8 


Id 


32 


40 


4S 


56 


64 


72 


80 


88 


96 


104 


112 


12(1 


9 


18 


27 


38 


45 


54 


63 


72 


81 


00 


90 


108 


117 


126 


135 


10 


20 


30 


40 


50 


fio 


7CI 


80 


30 


100 


110 


120 


130 


140 


150 
Ida 


11 


22 


33 

39 


44 


55 


«(! 


77 


88 


99 


no 


121 


132 


143 


154 


12 
13 


24 
26 


48 


60 


72 


84 


96 


108 


120 


132 


144 


156 


168 


ISO 


52 


65 


78 


91 


104 


117 


130 


143 


156 


169 


182 


,K 


14 


28 


42 


56 


7Ci 


84 


fiM 


112 126 


140 


154 


168 


182 


196 


21. 


IS 


30 


45 


60 


75 


90 1(15 


120 135 


IJW 


165 


180 


195 


210 


L>J5 



The first row of figures at the top stands for the diffirem tables. Bj 
multiplying each of tbe numbers in the left-hand row by each of tbe 
numbers in the i^ row, tbe tables can all l>e made. Thus, in the table 
of tlie twos- the products are directly below the number of the table, 
etc. 
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Give answers 


at sight : 






2. 9 X 11 


b 
11x12 


24x24 


d 
9x15 


3. 13x73 


11 xl3 


18 X 18 


11x15 


4. f of 6 

5. §off 


8x 1 
• |x 1 


l|xlj 
l|xl| 


fof 1 



The square of 2 is represented by 2^ ; the square of 8 by 
3^ ; the square of 4 by 4^ ; etc. 

6. Memorize the following squares of numbers : 



12= 1' 


62= 36 


112 ^ 121 


162 = 256 


212 = 441 


22= 4 


72= 49 


122 = 144 


172 = 289 


222 = 484 


32= 9 


82= 64 


132=169 


182 = 324 


23? = 529 


42 = 16 


92= 81 


142=196 


192=381 


242 = 576 


62 = 26 


102=100 


152 = 225 


202 ^ 400 


252 = 625 



Written Work 

To THB Teacher. — Time the pupils in their work and encourage 
them to beat their own records. 

First multiply each number in the multiplicands of Ex. 1 
by 1 a, that is by 5 ; then by 1 6, that is by 6 ; then by 1 e, 
1 d^ 1 e. Then proceed in the same way with the multipli- 
cands and multipliers in Ex. 2-7. 

Multipliers Multiplicands 



a 


b 


c 


d 


e 


a be d 


1. 6 


6 


7 


8 


12 


1140 6380 4975 9004f 


2. 8 


9 


7 


13 


14 


1240 8764 5910 2613| 


3. 29 


38 


57 


96 


78 


6781 8888 9768 6891f 


4.470 


900 


500 


890 


807 


5438 7614 9898 9110§ 


5.608 


709 


580 


769 


857 


8888 6570 6801 8080J; 


«• 1 


2f 


H 


^ 


4i 


7960 5919 4759 4859f 


•f- 1 


^ 


H 


H 


H 


6910 691T 5€\^ %<5A^\ 
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REVIEW 



Divide the dividends in Ex. 8, first by 8 a, that is by 9; 
then by 8 6, 8 {?, 8 d. Proceed in the same way with Ex. 9-16. 







Diviso: 


rs 






Dividends 




a 


b 


c 


d 


a 


b 


c 


8. 


9 


8 


7 


5 


64990 


67216 


72170 


9. 


70 


86 


98 


53 


36790 


66019 


96510 


10. 


24 


45 


29 


56 


85190 


71001 


83890 


11. 


50 


85 


95 


67 


76080 


83000 


74578 


12. 


98 


64 


28 


45 


98901 


14896 


54444 


13. 


450 


805 


780 


150 


89870 


45000 


'64500f 


14. 


720 


650 


705 


480 


77891 


76710 


41003J 


15. 


H 


5| 


H 


5f 


38710 


93468 


13330^!^ 


16. 


H 


H 


5f 


6f 


97801 


86710 


37800| 








Short Methods • 


—Oral Work 





1. Memorize these tables of aliquot parts of $1. 



$.05=iof$l 


$.37j=|of$l 


$.06j-/^ of$l 


$.40 = 1 of $1 


$.08l=t of$I 


$.50 = 1 of $1 


$.10 =A of$l 


$.62i= 1 of$I 


$.I2|= 1 of$l 


$.66|= |of$l 


$.I6|=|of$l 


$.75 = 1 of $1 


$.20 = i of$l 


$.80 = ^ of $1 


$.25 = f of$l 


$.83|= 1 of$l 


$.33|= 1 of$l 


$.87|=|of$l 



2. Make and memorize a similar table of aliquot parts of 
100. Thus, 6 = ^oi 100 •, 6^ = ^ of 100, etc. 
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Give products at sight : 

3, Find the cost of 12 yd. of gingham at f .16J per yard. 

Solution. — $ .16J = 9h cost of 1 yd. 

12 X $ J = » V» 01' ^2, cost of 12 yd. 

Find the cost of : 



4. 8 yd. lace @$. 12 J 

5. 12 yd. muslin @ f .16f 

6. 16 yd. lace @ $.06J 

7. 15 yd. muslin @ f .33J 

8. 181b. tea@$.66|. 

9. 241b. rice@$.12| 

10. 90 boxes crackers @ $ .10 

11. 40 boxes crackers @ $.21 

12. 80 1b. starch® 1.05 

13. 60 lb. fish @ 25 ^ 

14. 40 cans corn @ 10 ^ 

15. 96 boxes berries @ $.12^ 



16. 54 boxes berries @ $ . 16f 

17. 16 1b. steak @$. 37 J 

18. 70 lb. sausage @ $.26 

19. 50 yd. cloth @ $.75 

20. 75 doz. eggs @ $.50 

21. 40 yd. linen @$.62|^ 

22. 150 bars chocolate @ $ .20 

23. 120 lb. tapioca @ $.12J 

24. 150 lb. coffee @ $.38 J 

25. 48 lb. prunes @ $ .12J 

26. 60 1b. rice @ $.08 

27. 15 lb. coffee @ $.25 



How many yards can be bought for : 



28. $2@$.05 

29. $5@$.62j|^ 

30. $3@$.37J^ 

31. $16@$.06^ 

32. $4@$.16f 

33. $7@$.87J 



34. $8@$.80 

35. $25@$.12J 

36. $20@$.20 

37. $50@$.83J 

38. $30@$.33J 



40. $40@$.40 

41. $20@$.50 

42. $50 @$.25 

43. $36 @$.37| 

44. $42@$.66| 

45. $32@$.06J 



39. $24@$.08J 

Read and give approximate results ; then solve, using all 
possible short methods of solution : 

46. I bought 75 cows at $87^^ each, and sold them at $100 
each. Find my gain. 
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47. I buy 16 lb. of Coffee at f .40 a pound, 16 lb. of rice at 
||.12| a pound, and 16 lb. of sugar at $.06^ a pound. How 
much change should I receive from f 15? 

48. From a piece of cloth containing 40 yd. three dress 
patterns of 12J^ yd. each were sold. How much was the 
remainder worth at $1.25 per yard ? 

49. I bought 6 lb. of codfish, at 2 lb. for $.25, 12 lb. of 
starch at 3 lb. for $.25, and 6 lb. of coffee at 3 lb. for $1. 
Find the amount of my bill and my change from $5. 

50. Find the cost of 16 yd. of gingham at 12j ^ a yard 
and SS^ yd. of muslin at 12 ^ a yard. 

51. A cheese weighs 21 lb. How much is it worth at 8^ ^ 
a pound ? 

52. A huckster sells 24 bushels of tomatoes at 62} ^ a 
bushel, and 36 dozen sweet corn at 33J^ a dozen. Find 
the amount of the sale. 

53. A farmer sold at one time 100 bu. of potatoes at $1.25 
a bushel ; 50 bushels of apples at $.80 a bushel; 20 bushels 
of apples at $1 a bushel. Find the total amount of the sale. 

54. James works 400 hours on evenings and Saturdays 
throughout the year. He receives 25 jf an hour. His ex- 
penses for the year are 1 overcoat at $ 10 ; 5 shirts at |1 
each ; 2 suits at $25 each. How much has he left from his 
earnings ? 

To THE Teacher. — In addition to the drill in Addition, Subtraction, 
Multiplication, and Division of Common Fractions found on pages 153, 
155, 157, 159, 161, and 162-164, review thoroughly the work on pages 
101-110. 



DECIMALS 

DECIMAL DIVISIONS OF A UNIT 

Any unit may be divided into lOths, lOOths, lOOOths, etc. 

A decimal fraction, is any number of. tenths, hundredths, 
thousandths, etc., of a unit. When expressed with a decimal 
point, without a written denominator, it is usually called a 
decimal. 

Thus, ^ and .5, y^ and .05, j^ and .005 are decimal fractions^ but 
the term decimal is usually restricted to the forms .5, .05, .005, etc. 

« 

1. Express decimally : -^, ^, -jf^^, f^, ^^^^. . 

2. In 5.65, the figure in tenths' place equals how many 
times the figure in h^undredths' place ? The figure in ones' 
place equals how many times the figure in tenths' place ? 

In any decimal or whole number^ 10 units of any place = 1 
unit of the next place to the left. 

The decimal point is used to separate the units and parts 
of units. It is always placed at the right of ones' place and 
before tenths' place. 

3. What is the first place to the right of a decimal point 
called ? the second place ? the third place ? 

4. What is the largfest decimal division of any unit ? the 
second largest ? the third largest ? 

165 



166 DECIMALS 

READING AND WRITING DECIMALS 

Oral Work 

1. Since the first decimal division of an integral unit is 
tenths, what is the first place to the right of the decimal point? 

2. What is the second place called ? the third place ? 

3. Five tenths is written .5; five hundredths is written 
.05 ; five thousandths is written .005 ; etc. Write 7 tenths, 
6 hundredths, 8 thousandths. 

4. Express decimally ^, -j^, ^^, yf ^^, yf^, yjf^. 

Every decimal contains as many decimal places as there are 
naughts in the denominator of the equivalent fraction. 

Table of places and names of integral B^nd fractional units: 



•3 



03 





00 



i '§ .S S "§ 2 



^a„ o -sa^ 



3678456 . 0074 



i 


1 


'O 


o 


c 
c 




n 


s 


8 


9 



5. In .555 what figure stands for tenths ? for hundredths? 
for thousandths ? .555 is read 555 thousandths. 

6. Is the decimal point named in reading a decimal? 
Observe that the decimal is read as an integer and that the 
last figure is given the required denomination. 

Read : 

7. .25 9. .005 11. .101 

8. .05 10. ,375 12, .0045 



DECIMALS 16? 

13. .4046 15. .60745 17. .0065 

14. .0002 16. .678705 18. .60006 

19. 60.0745 is read 50 and 745 ten-thousandths. How are 
both the integer and the decimal read ? How is the decimal 
point read ? What name is given to the last decimal place ? 

20. When is the decimal point read ? 

21. What determines the value of any figure in a decimal ? 

22. In writing .5, .45, .075, .0075 as common fractions, 
what figure in each decimal tells us the size of the denomi- 
nator ? 

A mixed decimal is a whole number and a decimal ; as» 
4.626. 

23. What number in a mixed decimal is always read first ? 

24. How does the number of places in any decimal com- 
pare with the number of naughts in the denominator when 
the decimal is expressed as a common fraction ? 

Read : 

25. 45.075 28. 72.003746 31. .00875 

26. 50.3007 29. 1001.1001 32. .008090 

27. 290.25387 30. 794.3085 33. 2.004890 

34. In 5 thousandths how many decimal places are there ? 
What part of the decimal (5 thousandths) stands for the 
numerator of the fraction ? What part of this decimal stands 
for the denominator ? 

35. Name the numerator and the denominator in the fol- 
lowing decimals: .05, .0006, .000025, .045. 

In writing a decimal write the numerator^ and point off 
from the right as many decimal places as there are naughts 
in the denominator. 
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Written Work 

Write: 

1. 34 hundredths. 

2. 675 ten-thousandths. 

3. 16 and 75 millionths. 

4. 400 and 45 thousandths. 

5. 6006 and 66 ten-thousandths. 

6. 89 and 5 thousandths. 

7. Seven hundred and forty-six ten-thousandths 

8. 900 and 84 millionths. 

• 

9. 5095 millionths. 

10. 8 and 17 ten-thousandths. 

11. 125 millionths. 

12. 896 and 301 hundred-thousandths. 

13. One thousand and one thousandth. 

14. 18051 and 957 thousandths. 

15. 97 and 3 ten-thousandths. 

16. 9864 millionths. 

17. 2135 and 32 millionths. 

18. One and one millionth. 

19. One million and one tenth. 

20. 90 thousand and 71 thousandths. 

21. 1830 and 11684 hundred-thousandths. 

22. 429 thousand and 46 ten-thousandths. 

23. 7035 and 97 hundredths. 

24. 67375 and 35 hundred-thousandths. 

25. - 5815 hundred-thousandths. 

26. 375 and 69 thousandths. 



DECIMALS 169. 

ADDITION AND SUBTRACTION OF DECIMALS 

Oral Work 

1. Why must ^ and J be changed to fractions having a 
common denominator, as twelfths, before they can be added 
or subtracted ? 

2. What kind of fractional units, then, can be added or 
subtracted ? 

3. Observe that decimals are only so many lOths, lOOths, 
lOOOths, etc., of a unit, expressed by placing a period before 
the numerator and omitting the denominator. In adding or 
subtracting decimals, then, the decimal must be written so 
that like units are under each other. 

Written Work 

1. Add .75, .055 and .096. 

• 75 Test: .7 +.0 +.0 =.7 

.066 .05 4- .05 +.09 =.19 

.096 .000 + .005 + .006 = .011 



.901 .901 

2. From 15 take 6.387. 

15 may be written 15.000. 

15.000- Do naughts annexed to an integer change 

6. 387 its value ? Do naughts annexed to a decimal 

g gJ3 change its value? 

Add: 

3. 25,005, .75, .006, .72, 8.445, .875, .05, .0745, .6475, 

»- Subtract 75.005 from 485.007. 

5- Subtract .8075 from 23. 

5. Subtract .6075 from 23.004. 

'^. Add 2.5, 11.26, 18.042, 27.0548. 
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8. Add 1.45, 3.06, 6.605, .09. 

9. Add 4.24, 8.2, 6.006, 19.098. 
10. Add 11.01, 3.7, 10.01, 2.005. 
n. Add .7, .4285, 18.054, 8.0108. 

12. Add .002, 22.5607, 1.114, 18. 

13. Add 126, 2578, 9.009, .00101, 2.02, .0245. 

14. Add .0402, 48.0148, .07089, .1607, 17.0017. 

15. Add 89.4004, 75.8002, 761.0612, 1245.0005. 
Find differences : 

16. 5.32-3.245 23. 90.909-9.9009 

17. 10.004-6.205 24. 18-11.006. 

18. 125.04-86.008 25. 245.045-138.1256 

19. 12-3.001 26. 100.101-95.095 

20. 350.25-180.175 27. 300.333-195.033 

21. 221.201-175.1254 28. 20.93875-15.55 

22. 434.5196-178.3021 29. 100 -.9999 

30. From .06 + .0875 4- 49.03 take .025 4- 2.0025 + 43.701. 

31. From the sum of .2305 and .9105 take 1. 

32. From the sum of 27.045 and .7001 take their difference. 

33. Add as indicated and test by adding totals : 

• 

.075 + 6.875+ .901 + 10.101 = 

6.375+ .057+ .057+ 9.704 = 

.598 + 2.079+ .864 + 12.006 = 

.803+ .868 + 9.805+ .011 = 

9.603 + 8.789 + 7.504+ .023 = 

Total: + + + = 



M. How many yards equal 5 pieces of cloth containing 
^ yd., 32.625 yd., 40.81 yd., 45.5 yd., and 48.75 yd. 
xtively ? 
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35. A boy's income for one year is $600. He spends 
$487.75. How much does he save? 

36. The sum of two numbers is 118.6, and one of the 
numbers is 14.247. What is the other number? 

37. What is the weight in tons of 4 loads of coal, which 
weigh respectively 1.5 T., 1.25 T., 1.75 T., and 1.9 T.? 

38. If a tailor uses 4.375 yards of cloth in making a suit, 
how much remains of a piece of cloth containing 12.25 yards? 

39. Find the cost of three tables at $9.50, $12.75, and 
$15.80. 

40. How many feet are there in three distances measuring 
2675.25 ft., 6785.875 ft., and 5674.5 ft.? 

41. A farmer bought 75.5 pounds of clover seed and 
sowed 54.25 pounds. How much had he remaining? 

42. Mary's temperature on Monday was §9.1 degrees, 
and on Wednesday 102.7 degrees. Find the increase in 
temperature each day over normal. 

Note. — The normal temperature of the body of a person in good 
health should be 98.6 degrees. 

43. The weather bureau in Birmingham, Ala., for three 
days shows the following rainfall : Monday, .97 in. ; Tues- 
day, 1.37 in. ; Wednesday, .37 in. Find the total rainfall 
for the three days. 

44. The rainfall in Chicago for five days was as follows : 
Monday, .25 in.; Tuesday, 1.3 in. ; Wednesday, nothing; 
Thursday, 1.07 in. ; Friday, 1.09 in. Find the rainfall for 
the five days. 

45. A man bought 3 pieces of land, which a surveyor 
measured in acres and thousandths of an acre, as follows: 
.037 acres; .879 acres; and 1.089 acres. How much land 
in all did he buy ? 
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46. The French franc is equal to $.198; the German 
mark to $-238^; the English shilling to 1.243^. How 
much greater is our quarter in value than each of the 
other pieces ? 

47. A man owns a triangular piece of land. The perime- 
ter of the triangle is 871.79 ft. Two of the sides are as 
follows : 97.9 ft. ; 121.39 ft. Find the other side. 

48. A dairyman tested the milk of 5 cows. Spot showed 
4.8 lb. of butter fat to every 100 lb. of milk; White Star 
showed 8.93 lb. ; Glory showed 4.76 lb. ; Beauty showed 
4.2 lb. ; and Princess showed 8.99 lb. Find the total num- 
ber of pounds of butter fat in 500 lb. of milk, 100 lb. from 
each cow. 

MULTIPLICATION OF DECIMALS 

Oral Work 

1. Multiply 1.5 by 4. 

2. How many are 5 x .8 ? 5 x .03 ? 5 x .003? 

3. When a decimal is multiplied by an integer, what do 
you observe about the number of decimal places in the 
product ? 

Multiplying by 10, 100, 1000, etc., by moving the decimal 
point. 

1. Multiply 5.25 by 10 ; by 100 ; by 1000. 

Study of Problem 
10x5.25 = 52.50 «• How may we multiply a decimal by 

100 X 6.26 = 525.00 10^ ^^ "O? by 1000? 
1000 X 5. 25 = 5250. 00 , *' ""'^ is the ^^lue of a number affected 

by moving the decimal point one place to 
the right? two places? three places f 

c. How, then, may a decimal be multiplied by 10 ? by 100 ? 
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Multiply first by 10 ; then by 100 ; then by 1000: 

2. 42.07 5. 16.94 8. 222.461 il. .005 

3. 113.55 6. 849.02 9. 333.059 12. 4.009 

4. 264.03 7. 500.09 lo. 29.004 13. 13.655 

Hultlplying a decimal by a decimal. 

1. Multiply .1 by .01. ^ x y^ = y^^, or .001. 

2. Multiply 1.5 by .5. 1.5 = ^ ; |^ x ^ = y^, or .75. 

3. When a decimal is multiplied by a decimal, what do you 
observe about the number of decimal places in the product ? 

Written Work 

1. Multiply .75 by .3. 

Since there are two decimal places in the multipli- 
.75 cand and one in the multiplier, point off three decimal 

. 3 places in the product, making the product .225. 

"^225 ^«»* • -75 = /«fe» and .3 = ft. t* X ft = ft^, or 

.225, a decimal. 

2. Multiply .25 by .13. 

•25 Study of Problem 

.13 

Y? a. What is the sum of the decimal places in the multi- 

plier and multiplicand ? 

b. The product, then, must contain how many places ? 



.0325 Test : .25 = ^^ ; .13 = i,^, ; ^ x ^, = jiUi^ = .0325. 

Multiply OB in integers^ pointing off as mfbny decimal places 
in the product as there are decimal places in both factors. 

Find products : 

8. 3.21 X 4.5 13. 1.45 X .48 

9. 7.24 X .08 14. 11.4 X .15 
10. .011 X. 42 15. .025 X. 124 
u. .57 X .15 16. 22.5 x4.04 
12. 2.03 X .4 n. A^ Y. .^"2A. 



3. 


.8 X .27 


4. 


.5 X .45 


5. 


.15 X .256 


6. 


6.5 X 1.5 


7. 


5.7x9.4 
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Find products : 

18. .4x5.6 47. .101 X. 012 76. .009 X. 099 

19. .5x7.5 48. .14x89.76 77. .1101 x. 101 

20. .3x8.4 49. .112 X. 092 78. .3756 X. 124 

21. .7x9.3 50. . 363 X. 003 79. .0456 x. 032 

22. .8x6.8 51. .90x5.78 80. . 0038 x. 097 

23. .6x5.8 52. .36x6.48 81. 2.5x1.75 

24. .5x7.2 53. .325 X. 125 82. 14.4x1.326 

25. .7x6.5 54. . 043 X. 057 83. 10.85x2.975 

26. .8x5.7 55. .016 X. 235 84. 60.95x3.03 

27. .12X.25 56. .534 X. 223 85. 15.02x5.001 

28. .22X.14 57. .261 X. 175 86. 40.023 X. 021 

29. .25X.25 58. .022 X. 022 87. 35.007x4.8 

30. .32X.43 59. . 632 X. 085 88. 1.78x1.024 

31. .41X.55 60. .99x234.17 89. 8.132x2.4 

32. .145 X. 625 61. .402x4.022 90. 10.001x7.07 

33. . 046 X. 752 62. .472 X. 0504 91. 52.5x7.07 

34. . 125 X. 246 63. .122 X. 5625 92. 57.135x8.56 

35. .414 X. 601 64. .144 X. 00321 93. 9.901x1.99 

36. .851 X. 004 65. .96x1.0208 94. 456.375x448 

37. .654x1.08 66. .407x4.003 95. 12.063x14.204 

38. .506x24.6 67. .04 X. 078 96. 101.1x11.01 

39. .15x3.04 68. .64X.016 97. 44.006x6.044 

40. .8x10.34 69. . 012 X. 024 98. 5.117x1.88 

41. .18 x. 004 70. .625 X. 001 99. 16.004x16.64 

42. .122 X. 024 71. . 872 X. 096 loo. 32.406x15.108 

43. .215 X. 015 72. . 0004 x. 004 loi. 41.041x9.009 

44. .83 X. 007 73. . 0505 X. 55 102. 56.561x6.01 

45. .212x2.042 74. . 0216 X. 027 103. 3.054x1.406 
46. .432 X. 078 73. .0244 X -014 104. 5.237x3.701 
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Written Work 



1. Turnips are .9 water. Find the amount of water in 
50.5 lb. of turnips. 

2. A lot is 75.9 ft. long and 32.7 ft. wide. How many 
square feet are there in the lot ? 

3. A lot in Dallas, Tex., is 79.84 ft. long, and 22.6 ft. 
wide. It is sold at »f 3.50 a square foot. How much is the 
lot sold for ? 

4. A man paves his street 908.6 ft. long and 29.30 ft. 
wide. How many square feet are there in the street paved ? 

5. A cubic foot of water weighs 62.5 lb. A cubic foot 
of ice weighs .92 as much. Find the weight of a cubic foot 
of ice. 

6. A cubic foot of cork weighs .24 as much as a cubic 
foot of water. Find the weight of the cork. 

7. A block of ice is 2 ft. long, 1.5 ft. wide, and 1 ft. 
thick. Find its weight. 

8. A piece of sandstone is 1 ft. square at the end, and 4 
ft. long. How many cubic feet are there in it ? Sandstone 
is 2.9 times as heavy as water. Find the weight of the 
sandstone. 

9. Milk is 1.03 times as heavy as water. If a gallon of 
water weighs 8.5 lb., how much does a gallon of milk weigh ? 

10. If a man walks 4.75 miles in an hour, how far will he 
walk in 11.26 hours? 

11. How much will 1.365 acres of land cost at $875.50 per 
acre? 

12. A farmer averages 35.875 bushels of wheat from 12.95 
acres. How many bushels does he harvest ? 

13. Find the cost of 6.25 dozen eggs a\. %.?n?> ^ ^orLaw. 
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14. A cubic foot of water weighs 62.5 lb. Coal is 1.3 times 
as heavy as water. How much does the coal in a wagon box 
weigh, if the box is 3.5 ft. wide, 8.5 ft. long, and 2.5 ft. deep ? 

15. John's mother has a cistern in the cellar which is 4 ft. 
long, 3 ft. wide, and 3 ft. deep. How many cubic feet of 
water are there in it ? A cubic foot contains 7.5 gal. How 
many gallons are there in the cistern ? 

16. The boys at school form a circular race track 79.6 ft. 
across. Find the length of the race track, if the circum- 
ference is 3.1416 times the distance across. 

DIVISION OF DECIMALS 
Dividing a decimal or a mixed decimal by an integer. 

Oral Work 

1. Find J of 48 hundredths ; of 64 hundredths. 

2. Find i of .25; of .35 ; .45; .75. 

3. Find J of 6 and 36 hundredths ; 12 and 24 hundredths. 

4. Find J of 12.36 ; 24.42; 48.06; 54.06. 

Observe that in each problem a decimal or a mixed decimal 
when divided by an integer is simply separated or partitioned. 

Give quotients at sight : 

5. J of .16 9. I of 6.6 13. 6.42 -+-6 17. .006 -^ 3 

6. ^of.25 10. J of 8.08 14. 12.04-4-4 18. .024-5-6 

7. J of .08 11. I of 10.10 15. 15.05 -^ 5 19. .008 + 4 

8. \ of .04 12. \ of 12.06 16. 24.18 -*- 3 20. .105 ■^ 5 

21. .64-^16 25. .003 H- 10 29. 14.76 + 41 

22. .02-*- 40 26. .368-^-16 30. .105-1-65 

23. .75-3-60 27. .2286-3-127 31. 2.07-1-46 
24. .49-^140 28. .0\^\-v^^ 32. 31.2-1-86 
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33. .Ol-i-lOO 41. .5058 -+-18 49. 2.31^-55 

34'. .05-*- 600 42. .1728-5-24 so. 1.17-^-65 

35. .03-+- 100 43. .0001 -f- 1000 51. 16.5 -^ 22 

36. .444-^50 44. .0343-5-14 52. 2.7355-4-35 

37. .125-^50 45. .5184-3-96 53. 31.288-5-48 

38. .966-8-46 46. 1.626-5-26 54. 137.95^31 

39. .018-^12 47. 24.36-1-12 55. 106.32-5-24 

40. .546-5-21 48. 172.8-*- 24 56. 17.172 -^ 53 

Find the sum of the quotients : 

57. .02 -^ 2= 58. .035-5- 14 = 

.034^17= .368-5- 16 = 

.06-3-60= .18-5- 12 = 

.024-4-15= .045-4- 18 = 

.168 -^ 7= .25-4-125 = 

.0044 -^ 11= .48 -^ 24 = 

59. If 8 yards of muslin are sold for i.80, what is the 
price per yard? 

60. When 144 pens are sold for $.72, what is the price 
per pen? 

^61. If 10 sheets of paper are sold for f .05, what is the 
price per sheet? 

62. If 11.00 is paid for 1000 cubic feet of gas, what is the 
price per cubic foot? 

Dividing a decimal by a decimal. 

Oral Work 

1. In what short way may a decimal be multiplied by 10 ? 
by 100 ? by 1000 ? 

2. In .5, .26, .026, move the decimal point one place to the 
right and read the result ; two places to the right ; three 
places to the ri^ht. 

HAM, STAND. AR, II 12 
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Explain why : 

3. .2).24 = 2)2.4 ; .04 ).0164 = 4 )1.64 ; 16 )25.6 = 16)256 

4. .6)18 = 6)180; .1 2).144 = 12 )14.4 ; .08).48 = 8)48 

5. .09)8.1 = 9)810; .25 )2.25 = 25)225; .05)5 = 5)500 

Multiplying both dividend and divisor by 10, by 100, or by 
1000, etc.^ does not change the quotient. 

Tell the number of places the decimal point must be 
moved to the right in both dividend and divisor in each of 
the following problems in order to make the divisor an 
integer; then give quotients: 

abed e 

6. .5)k25 .2 )2.6 4 )4.4 . 6)66 8)8.08 

7. .03).15 .12).96 .07).21 . .09).81 ,05).05 

Written Work 
1. Divide 5.68 by .8. 

In (a) both dividend and divisor are 

7.1 multiplied by 10 to make the divisor a 

8)5 68 = (a) 8)56.8 whole number. This is done by moving 

the decimal point in the divisor and the 
7.1 dividend one place to the right. 

Or fb^ 8^5 6 8 ^^^ (^^ *^® example is written in its 

original form and the changed position 
of the decimal point in the dividend is indicated by a caret, placed 
as many places to the right of the decimal point as there are decimal 
places in the divisor. As there is one decimal place in the divisor, place 
the caret one place to the right of the decimal point in the dividend. 
Then divide as in integers, placing the decimal point in the quotient 
immediately after all the numbers to the left of the caret have been used 
in the process of division. 

Note. — The method illustrated in (b) is called the Austrian Method. 
It retains the identity of the problem and saves the time consumed in 

restating it. 



.1 
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2. Divide 96.8 by .004. 

As there are three decimal places in the divisor, 

place the caret three places to the right of the point 

£A. Ayjyj, -^^ ^^ dividend. Two naughts must be added to give 

.004)96.800/^ three decimal places. Place the decimal point in 

the quotient immediately after all the numbers to 
the left of the caret have been used. The answer is a whole number. 

3. Divide 1.2864 by .032. 

40.2 

.032)1.286 4 ^ there are three decimal places in the divisor 

1 oo place the caret three places to the right of the point 

&— — -— in the dividend. Place the decimal point in the 
quotient immediately after all the numbers to the 
.2Z left of the caret have been used in the division. 

Mark off hy a caret the same number of decimal places from 
the right of the decimal point in the dividend as there are deci- 
mal places in the divisor. Divide as in integers^ placing the 
decimal point in the quotient immediately after all the numbers 
to the left of the caret have been itsed in the process of division. 

Divide and test : 

4. 6 by .8 12. 70 by .0056 20. 1 by .001 

5. 9 by .06 13. 154 by .28 21. 10 by .001 

6. 21 by .7 14. 78 by .052 22. 17 by .68 

7. 10 by .01 15. 190 by .076 23. 112 by .032 

8. 25 by .126 16. 115 by 6.25 24. 824 by .27 

9. 80 by .126 17. 18 by .375 25. 1904 by .119 
10. 86 by .75 18. 4 by .016 26. 114 by .76 
XX. 128 by .082 19. 48 by .1875 27. 896 by .256 

jFind quotients and test results : 

.04-5- .002 31. .004^.004 34. .728-*- .13 

- .8-f-.25 32. .1952-^-16 35. . 3186 n-. 224 

- .125 -i- .5 33. .00624-^.8 ^6. Al^^i^-^l 
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/ 


37. 


.112 + 7 


50. 


.0247 + .019 


63. 


. Iei75 + .126 


38. 


.036 + 4 


51. 


.8799 + .7 


64. 


.1T225 + .325 


39. 


.0001-1- .01 


52. 


.08799 + .007 


65. 


.7665 +.365 


40. 


.0187 -t- .011 


53. 


.15158 + .286 


66. 


.2944 + .512 


41. 


.555 -»- .37 


54. 


.408375 + .135 


67. 


.421875 + .125 


42. 


.655-H.131 


55. 


1.5 + .005 


68. 


8.686 + 86.86 


43. 


.75 ■*■ .125 


56. 


10.8 + .12 


69. 


.01 + .001 


44. 


.3625 + .125 


57. 


1.32 + 11 


70. 


100 + 1000 


45. 


1.44 + .036 


58. 


31. 75 + .026 


71. 


7.26 + .026 


46. 


.9 + .015 


59. 


.5475 + 1.6 


72. 


1.226 + 3.6 


47. 


.1+1.25 


60. 


1.728 + 17.28 


73. 


139.956 + 3.21 


48. 


10 + 2.26 


61. 


1.111 + 11.11 


74. 


86.784 + 226 


49. 


.3 + .03 


62. 


100.5 + 1.005 


75. 


46. 696 + 1.65 




REDUCTION OF DECIMALS 


> 



Changing decimals to common fractions. 

Oral Work 

Change to common fractious in lowest terms: 

1. .25 3. .04 5. *5 7. .45 

2. .50 4. .02 6. .8 8. .75 

9. Give the steps in changing a decimal to its fractional 
equivalent. 

A complex decimal is a decimal and a fraction united ; as, 
.16J which is read 16^ hundredths. 

Written Work 

1. Change .87^ to a common fraction in its lowest terms. 

Express the denominator of the decimal 
,87^ = .875 = ^'^, or "I and reduce the resulting fraction to its 

lowest terms. 
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2. Change .661- to a common fraction. 

Since 66i = ijp, .66} = ^f^ -*- 100, or 
.66|=-^-*- 100=1^^, or I iH. This reduced to its lowest terms 

equals j. 

3. Change .075 to a fraction in its lowest terms. 

Express .075 with its denominator 
.075 = ^-J^, or "A- 1000 and reduce the fraction to its 

lowest terms, :^, 

Change the following decimals to fractions in their lowest 
terms: 



4. .35 


9. .16| 


14. .83^ 


19. 


.o^ 


5. .24 


10. -411 


15. .33^ 


20. 


.12^ 


6. .25 


11. .62^ 


16. .06^ 


21. 


.I4f 


7. .125 


12. .37| 


17.' .04 J 


22. 


.5^ 


8. .375 


13. .87^ 


18. .08^ 


23. 


•m 


Changing < 


:onimon fractions to decimals. 
Written Work 






1. Change 


t ^ to a decimal. 










.8 Since f = 4 ^ 5, annex 


a naught and di- 


= 4-*-5 55 


4,0 vide by 


5. 




- 



2. Change ^ to a decimal. 

•^^"7 Since the division does not terminate, the 
"f =3-1-7 (a) 7)3.000 quotient may be shown as a complex deci- 

.428"'' °^^^' ^ ^^ ^^^ ^^ ^^ ^^ incomplete decimal. 

Or, (i) 7)8:000 ** " (*^- 

Change to decimals: 
3. I 5. ^ 7. J 9. ^ 11. iV 

*• f 6- ^ 8. li 10. ^ 12. ^ 

Change to complex or incomplete decimals of not more 
than three places : 

13. I 15. ^. 17. If 19. gV 21. \{ 

14. ^j 16.- jV 18. f^ 20. ^ -iX. -l-^ 
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Another name for hundredths. 

1. Frank had $50 and spent -j^, or .03, of it. How much 
money did he spend ? 

2. Edith misspelled 8 words in a spelling match of 100 
words. How many hundredths of the words did she mis- 
spell ? 

3. A reduction of 10^ on i^ 1.00 is a reduction of how 
many hundredths? 

As the number 100 is very convenient in reckoning frac- 
tional parts, hundredths are used more commonly in business 
than any other decimal fractions. 

Another name for hundredths is per cent. Per cent means 
per hundred* As per cents are so important in business, we 
make a special study of them, which we call percentage. 

Remember, however, that per cents are merely decimal 
fractions with denominators of 100. 

In common fractions we compute by halves^ thirds^ fourths^ 
sixths^ etc. ; in decimal fractions we compute by tenths^ hun- 
dredths^ thousandths^ etc. ; but in percentage we compute by 
hundredths only. 

The sign for per cent is %. 

Hundredths may be written in several different ways; 
as, ^f^, .08, 8 per cent, 8 % ; -^, .25, 25 per cent, 26 %. 

Percentage is merely an application of decimal fractions. 

Simply express per cents as decimals and then proceed as 
with decimal fractions. 

Oral and Written Work 

1. Write the following numbers as per cents : 
.02 .05 .03 .15 .20 .25 .40 .06 .75 .87 .66 

2. Write the following as decimals : 
'5fo 20% 7% 15% 25^0 IS^o l^li 21^ 50% 75* 
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3. Show by several examples that naughts added to the 
right of a decimal do not affect its value. 

4. Write as decimals and as per cents : 

5. What is the difference between ,05 of $100 and 5% 
of $100? 

7. 26 % of f 100 may be found in two ways : (a) 25 % = J ; 
J of $100 = $25. (6) 25 % = .25 ; .25 x $100 = $25. 

Learn the following : 



.50 = 50 % = I .10 = 10 % = ^ .75 = 75 % = I 

.25 = 25%=! .05= 5% = i .40 = 40% = ! 

.20 = 20 % = I .60 = 60 % = 1 .80 = 80 % = | 



Give results at sight : 

8. 20 % of $50 17. 10 % of 30 da. 26. 10 % of 80 / 

9. 25 % of $60 18. 50 % of 60 min. 27. 1 % of $200 

10. 10 % of $40 19. 75 % of 100 books 28. 3 % of $ 30 

11. 50% of $80 20. 40 % of 20 rods 29. 5 % of 40 qt. 

12. 40 % of $75 21. 5 % of 40 weeks 30. 20 % of 20 pk. ' 

13. 5 % of $40 22. 15 % of 100 lb. 31. 50 % of 80 pt. 

14. 6 % of $ 6 23. 10 % of 70 bu. 32. 2 % of 100 bu. 

15. 75 % of $ 20 24. 25 % of 24 hr. 33. 20 % of 75 hr. 

16. 25 % of $ 72 25. 10 % of 800 bu, 3^, 1h % ^^^"1 ^. 
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Written Work 

1. Find 28 % of 7500 bushel of oats. 

7500 bu. 

.28 
^^....^ Since per cent means hundredths, 28% of 7500 

"^^^^ bushels equals .28 of 7500 bushels, or 2100 bushels. 

15000 ^ 



2100.PP bu. 

Find : 

2. 27% of $395 7. 35% of $90.60 12. 75% of $605 

3. 14 % of $478 8. 40 % of $20.50 13. 37 % of $2005 

4. 24 % of $527 9. 10 % of $2004 14. 45 % of $6745 

5. 6 % of $57.40 10. 5 % of $200.60 15. 80 % of $905 

6. 5 % of $ 90.80 11. 7 % of $500.50 16. 98 % of $ 7008 

17. Mr. Jordan bought a horse for $175 and sold it for 
90 % of the cost. For how much did he sell the horse ? 

18. Raymond has $ 165 in the savings bank and Bertha 
has 80 % as much. How much money has Bertha in the 
bank? 

19. The distance between two cities is 1080 miles. After 
45% of the distance has been traveled, how much of the 
distance has been traveled? 

20. Mr, Watson earned $1580 in a year, and his son 
Henry 65 % as much. Find the amount Henry earned. 

21. The salary of a school teacher last year was $40 a 
month, and this year her salary was increased 25 % of last 
year's salary. Find the monthly amount of increase. 

22. Paul lives 560 rd. from the schoolhouse and David 
72 % as far. Find the number of rods David lives from the 
schoolhouse. 
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REVIEW OF DECIMALS 

1. How many books, at $.50 each, can be bought for 
37.50 ? 

2. Find the value of .06 x .03 divided by 2.5. 

Find the sum of the quotients : 

3. a. 4.65^1.55 = ? 4. a. 31.906-8- 1.06 = ? 

h. 12.5 -*-6.25 = ? b. 40.804-8- 1.01 = ? ^ 

c. 9.03-*- 3.01 = ? c. 3.861^ 3.51 = ? 

d. 11.75^-2.35 = ? d. 6.012-8- 5.01 = ? 

e. 25.75-8-5.15 = ? e. 36.542-8-33.22=? 

5. If a boy earns $1.75 in a day, how much will he earn in 
4 days ? 

6. Change ^, fi f, -^^ to decimals. 

7. Two men bought a store for $ 6000, one paying .375 
f it, and the other .625 of it. How much did each pay ? 

f 8. Divide ^| by .014. 

9. My wheat crop was 272 bu. I sold .625 of it at $1.34 
bushel. How much did I get for it ? 

f 10. Multiply 1000 by .001, and divide the product by .01. 

11* There are 31.5 gallons in a barrel. How many bar- 
els are there in 2378.25 gallons ? 

I 12. A farm of 171.875 acres was sold in plots of 1.25 acres 
ach, the price for each plot being $ 75.50. How much was 
Bceived for the farm ? 

;13. Change 12J to a mixed decimal. 

f 14. A cubic foot of pure water weighs 62.5 lb. Find the 
weight of 10.75 cu. ft. 
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/l5. Change .625 to a common fraction. 
^ 16. Multiply 3.18 by 5.5, and write the result in words. 

17. How many miles will a freight train travel in 5J 
hours, if it travels 20.76 miles an hour? 

18. Divide forty-two ten-thousandths by five hundred 
twenty-five thousandths. 

Find the cost of : 

19. 90 lb. meal @ 1.03 J. 23. 120 yd. flannel @ f .76. 

20. 256 yd. lace @ $.12^. 24. 288 yd. linen @ f .37j. 

21. 186 doz. eggs @ $.33|. 25. 68 lb. meat @ $.25. 

22. 64 yd. gingham @$. 12^. 26. 315 yd. prints @ $. 33}. 

27. How many yards of muslin, at $ .12t|^ a yard, can be 
bought for 1 6 ? 

28. If a boy earns $1.25 a day, and a man earns $ 3.25 a 
day, how long will it take the boy to earn as much as the 
man can earn in 15 days ? 

29. What is the cost of 4879 feet of boards at $.035 8 
board foot ? 

30. At $.12 J a pound, how many pounds of fish can be 

bought for $ 9 ? 

31. The product of two numbers is .0006. If one of the 
numbers is .04, what is the other? 

32. A grocer bought 75 bbl. of flour at $5.75 a barrel. 
He sold 31 barrels at $6.37 a barrel and the remainder at 
$6.87 a barrel. Find his gain. 

33. Explain the effect of removing the naught in the fol- 
lowing: .015, .250, ,018, .240, .016. I * 



DECIMALS 187 

34. If the rainfall in a certain place is, on an average, .1 
of an inch a day, in how many days does the rainfall amount 
to 3 inches ? 

35. How many layers of gold leaf will be required to form 
a tablet 5 inches thick, if each layer is .001 of an inch thick ? 

36. If one yard of flannel is worth $ .625, how many yards 
can be bought for f 575 ? 

37. How many pencils can be bought for $ 324 at $ .0075 
each? 

38. When pencils average $ .025 apiece, how many can be 
purchased for 1 100 ? 

39. At $.33|^ a yard how many yards of linen can be 
bought for $ 10 ? 

40. At $.37 J a dozen how many dozen eggs can be bought 
for $7? 

41. Mr. Jones finds that he spends 300 hours a year in 
going to market when he drives a team, but with his auto 
truck he saves 60 % of the time. How many hours are 
saved by the use of the auto truck ? 

42. Mary earns $15; John $25; Harry $30, and Susan 
$35. If each one puts 80% of the earnings in a savings 
bank, how much is each one's deposit. 

43. Henry travels 480 miles and his ticket costs $.02 J a 
mile ; his three meals cost $.90 each and his sleeper $2.50. 
If his other expenses are 5 % of these three items, find his 
total expenses on the trip. 

44. Paul buys a set of tools for $18.90 and his father 
pays for 40 % of the bill. How much is left for Paul to pay ? 

45. John had $120 in the savings bank and added l«.^t 
^ear to this amount 40 %. How much did Vve add"^. 
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46. Mr. Adams borrows $ 365 for one year, and pays 6 ^ 
for the use of the money for the time. How much money 
will pay the debt when due ? 

47. Mr. Brown has loaned $1200 to one man and 81600 
to another man. How much does Mr. Brown get each yeir 
for the use of the money if each man pays him 5 % of the 
amount borrowed? 

48. Find 5 % of 20 ; of 40 ; of 50 ; of -60 ; of 80. 

49. A newsboy sells $18 worth of papers and gets 40 ^c 
for selling. How much does he earn ? 

50. Mary has $24 in the savings bank, and deposits 25 ^ 
as much as she has in the bank. Find the amount deposited. 

51. A boy borrows $200 to go to school, and pays the 
lender 5 % for the use of the money for one year. How 
much does he pay for its use ? 

52. A boy bought a pony and a cart. The pony cost 
and the cart 60 % as much as the pony. Find the total cost 

53. A man had 400 sheep. On Monday he sold 25 % of 
them. On Tuesday he sold 25 % of the remainder. How 
many sheep had he then ? 

54. In a spelling test of 30 words, James missed 20^. 
How many words did he spell correctly ? 

55. ^ = Y^^ = ? %. Compare ^ and .20 ; -J^ and 20 %. 

56. A man bought a house for $ 2800. He paid 78 % of 
the amount in cash, and gave his note for the balance. For 
how much did he give his note? 

57. A farmer had 160 A. of wheat in 1916 and 25 % more 
in 1917? How many acres of wheat did he have in 1917? 

58. James has a collection of 1200 stamps. If 20 % are 
United States stamps and 33^ ^ English stamps, how many 

stamps are from other co\xv\tT\^^. 
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1. Henry sold 40 boxes of berries one aftemooD, at 20^ a 
box. He gave bis mother ^ of what He earned. How much 
did he give his mother ? 

a. Agnes helped her mother to put up jelly in half-pint 
glasses. If they filled 25 glasses, how many pints did they 
have? 

3. James delivers milk for his father and sells on Tues- 
day 8 gal. At lOjf a quart, how much does he get for the 
nilk sold that day? 

4. Mr. Wyman averted 300 gal. of milk from his dairy 
for two weeks in July, and Mr. Henry averaged 70% as 
much milk as Mr. Wyman. How much did Mr, Henry's 
dairy produce ? 

5. Kate, Henry, and George picked 3 pk. of cherries, and 
sold them at 16^ a quart. How much did they receive ? 

6. How many bushels of potatoes, at $1.40 a bushel, can 
be bought for $22? 

7. A man bought a bushel of nuts for 1 3 and sold them 
at 96^ a peck. How much did he gain ? 

8. If you can fill one pie with 1 pint box of berries, how 
many pies can you fill with 3 quart boxes ? 

9. Frank picked 10 bu. of apples and sold them at 30^ a 
peck. How much did he receive for the ap^Ye&l 
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10. "Robert and Edward gathered 15 qt. of chestnuts, and 
sold them at 7 ^ a pint. How much did they receive ? 

11. Doris made a strawberry shortcake for which she used 
8 cups of flour (IJ pt.) at 4^ a pint, 2 teaspoonfuls of bak- 
ing powder (|^), \ lb. butter at 38^ a pound, J pt. of milk 
at 4^ a pint, 1 box of strawberries at 22^ a box, and ^ pt. 
of cream at 28 ^ a pint. Find the cost of the cake. 

12. John Masterman of New York sent by parcel post to 
Mrs. James Walton of Yonkers, N. Y., 4 blankets costing 
i2.15 each and weighing 5 lb. each when packed. If the 
postage on 5 lb. is 9^ find the total cost of the blankets. 

13. The rate of postage on maps is 1^ for each 2 oz. 
How much will it cost to mail a package of maps weighing 
3| lb. ? 

14. Reed and Talbot's chocolates cost 80 ^ a pound. How 
much must I pay for 5 half-pound boxes? 

15. Our grocer found that 9 hams weighed 82| lb. 
What was the average weight ? 

16. One ton of starch was packed in boxes, each con- 
taining 5 lb. How much was received if each box was sold 
for 6y? 

17. Mrs. Gray exchanged 30^ yd. of lace at f .12 a yard 
for lace costing only i.03a yard. How many yards of the 
cheaper lace did she get ? 

18. At $720 a year, find the rent of a cottage for 3 months. 

19. A conductor receives 20 f( an hour, and works 6 days 
of 8 hours each. Find the amount he receives per week. 

20. A clerk pays $7.50 a week for board. How much 
does his board cost him for September, October, and Novem- 
ber? 
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21. John spends 30 minutes each night in studying. How 
many minutes does he spend in 6 nights? how many hours ? 
John values the 30 minutes of study each night at 25y. 
How much will this study be worth in 20 days? 

22. John worked 6 hr. and 45 min. on Saturday at 20 ^ 
an hour. How much did he earn during that time ? 

23. James, Henry, and John live, respectively, 100 rd., 
80 rd., and 60 rd. from the schoolhouse. On a scale of 
20 rd. to an inch, show graphically their relative distances 
from the schoolhouse. 

24. What change should you receive from a five-dollar 
bill if you buy 8 lb. of fish at 18 ^ a pound, 3 cans of toma- 
toes at 96 ^ a dozen, and 2 gal. of gasoline at 15 ^ a gallon ? 

25. What is my January milk bill if I use 5 pt. every 
day at 10 ^ a quart ? 

26. If f T. of coal costs $4.25, how much will 3^ T. cost ? 

27. How many. pint cans can be filled from 26 gal. of 
tomato soup ? 

28. How much will 3^ bu. of plums cost at 9 ^ a quart ? 

29. Find the amount of the foUow'ing sales : 

1 doz. boxes of cocoa at 15 ^ a box 
8 cans of tomatoes at $ 1 a dozen 
11^ lb. ham at 22 ^ a pound. 

30. Walter picked 4^ bu. of pears and sold them to a 
grocer for 6 ^ a quart. Ho\f much did he receive ? 

31. Helen made a sewing bag for a Christmas present. 
She used IJ yd. ribbon at 38^, 1 J yd. ribbon at 8^ and ^ yd. 
lace at 24 fi. How much did. the bag cost her ? 

32. 500 bu. of peaches were packed in baskets, each hold- 
ing 2 pk. How many baskets were needed "l 
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33. 20 cwt of starch are packed in boxes, each contain- 
ing 10 lb. How much is received, if each box is sold 
forl2J^? 

34. George has a can of milk containing 10 gal. If he 
sells 10 qt. to the first customer, 4 qt. to the second customer, 
3 gal. to the third customer, and 2 gal. 1 pt. to the fourth, 
how much has he left in the can ? 

35. At $ .80 a 1000 cu. ft. find the cost of burning for 85 
hr. a month, 2 gas jets, each of which consumes 5^ cu. ft. of 
gas each hour. 

36. Mr. Adams has a field 80 rd. long and 40 rd. wide. 
Draw a picture to show the surface of this field, on a scale 
of 1 in. to 20 rd. 

37. An Ohio farm is 160 rd. long and 40 rd. wide. Draw 
a rectangle, on a scale of 1 in. to 20 rd., to represent this farm. 

38. Alice made an apron for her sister's birthday present. 
She used 1 j^d. of dotted swiss@25^, 4 yd. of edging @ 
12^^, 3 yd. of beading @ 7^, and 1| yd. of ribbon @ 8^. 
How much did the apron cost her ? 

39. George's cow, Bess, averaged 2| gal. of milk a day for 
340 da. If George sold the milk for 10 ^ a quart, how much 
did he receive for it ? What was his profit if the cost of 
keeping the cow was 35 ^ a day including labor ? 

40. Find the total cost of pasturing 25, cows for 6 months 
at $ 2.10 a month each, and of feeding them the same time 
at $ 5.60 a month each. 

41. Henry and his father have 2 acres planted in straw- 
berries. They spend $90 for cultivation and baskets, and 
2^ a quart for the picking of 210 bushels. Find the total 
cost for cultivation and picking. 

42. If the berries in problem 41 are sold at 10 ^ a quart 
box, find the amount saved attei: ex-yenses are paid. 
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MEASURES OF SURFACE 

Observe that the straight lines AB and CD cannot meet, 
however far they may be extended. Such lines are called 
parallel lines. 

A B 

C I D 

Lines that meet, making a square oorner, form a right 
angle. 

1. Point out several parallel lines in articles in the class- 
room ; several right angles. 

A figure that has four straight sides and four right angles 
is called a rectangle. 

A rectangle having its four sides equal is called a square. 

Bectangles that are not squares are sometimes caUed oblongs. 




The number of square inches, square feet, square yards, or 
square miles in any surface is called its area. 

2. How many dimensions has every rectangular surface ? 

3. Draw on the blackboard a line 4 feet long. From each 
end draw lines in the same direction 3 feet in length, making 
square corners with the 4-foot line. Connect by a straight 
line the ends of the 3-foot lines. 

4. Find the area of the figure. 

5. Show by a diagram the number of square feet in a 
square yard. 
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6. Draw a diagram on a scale of 1 inch to 3 feet to rep- 
resent a rectangle 24 ft. long and 18 ft. wide. 

7. The surface to the 
left is drawn on a scale of 
J inch to the inch. What 
is the length ? the width ? 
How, many square inches of 
surface are there ? Notice 
that the unit of measure is 
1 sq. in. 

Then 3x4x1 sq. in, 

equals the number of 

square inches of surface. 

Solution. — 1 sq. in. = unit of measure. 

3 X 4 X 1 sq. in. = 12 sq. in., area of surface. 

The area of a rectangle is a number of square units equal to 
the product of its two dimensions when expressed in like units. 

Thus, if the dimensions of a rectangle are 2 inches and 4 inches, the 
area is 8 square inches. If the dimensions are 2 feet and 4 feet, the area 
is 8 square feet. 

Written Work 

1. Find the area of a room 45 ft. long and 26 ft. wide. 
Draw on a scale of ^ of an inch to the foot and find sur- 
faces of the following: 

Note. — The sign ' represents feet and the sign ", inches. 



2. A rug 9' X 12'. 

3. A window 4' x 8'. 

4. A room 10' x 12'. 

5. A door 3^' X 8'. 

6. A wall 12' X 20'. 

7. A hall 9' X 16'. 



8. A show window 16' X 20'. 

9. A mat 8" x 12". 

10. A 12-inch square. 

11. An 8-inch square. 

12. A 16-inch square. 

13. A page 3J" x 6". 
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14. How many square inches equal a square foot ? Show 
by a diagram, on a scale of -^^ of an inch to the inch, the num- 
ber of square inches in a square foot. 

15. How many square feet equal a square yard ? Show 
by a diagram, on a scale of ^ inch to the yard, the number of 
square feet in a square yard. 

Find the area and the perimeter of the following. Draw 
rectangles to represent them on a scale of 1 inch to 1 yard : 

16. A schoolroom 10 yd. long and 8 yd. wide. 

17. A hall 15 yd. long and 3 yd. wide. 

18. A sidewalk 12 yd. long and 2 yd. wide. 

19. Matting for a room 5 yd. long and 4 yd. wide. 

20. Measure the length and the width of your school- 
room floor, and find the number of square feet it contains. 
Also find the number of square feet in the walls and the 
ceiling. 

21. Find the number of square feet of window light in 
your schoolroom. 

22. Find the number of square inches in the surface of 
your desk ; of your teacher's desk ; of your different books. 

23. Draw on the blackboard a square yard ; a square foot ; 
a square inch. These are called units of surface measure. 
What other units of surface measure are there ? 

24. Measure off on your school grounds or on some vacant 
lot a square rod. How many square feet should this con- 
tain? How many feet long should it be on each side? 
Observe that all these units of measure are squares. An 
acre contains 160 sq. rd., but it need not V>e a s^c^yj^ax^. 
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25. Measure your school ground with a tapeline 50 ft. in 
length, divided into feet and tenths of a foot. 

Note. — The division of tenths and hundredths of a foot are now in 
common use because they can be so readily changed from one denomina- 
tion to another. 

26. There are 10 lots on Grant Street, each 40 ft. front 
and 120 ft. in depth. Draw a plan to show these lots, on a 
scale of 1 inch to 20 ft., and find the area of each lot. 

27. Lots near the center of big cities are generally sold by 
so much a square foot. Find the value of a lot on Centi-al 
Street, 28 x 56 at 1 7.50 a square foot. 

PRACTICAL PROBLEMS 
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1. Mr. Stokes, a real estate agent, purchased the lots 
shown in this plan at $70 per front foot on Main Street. 
Find the cost of the lots. 

2. Mr. Rand bought lot A at f 110 a front foot, and bnil* 
on it a house for $6450. ¥\T(id.t\vei coat of his property. 
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3. Mr. Remington purchased lots B and C, and put an 
iron fence around them at $1.10 per foot. Find the cost of 
the fence. 

4. The concrete sidewalk on Main Street is 10 ft. in width. 
Find the cost of Mr. Remington's walk at 29^ per square foot. 

5. Mr. Stokes sells lots D, E, and F to L. F. Holtzman 
for f 9500. Find his profit on these lots. 

6. Find the scale on which this plan is made. What is 
the width of Main Street? 

7. If a pane of glass is 10 inches by 12 inches, how many 
square inches does it contain ? 

8. How many square feet of glass are there in 32 such 
panes? 

9. A garden is 73 feet by 50 feet. How many square 
feet does it contain ? 

10. The page of a book is 7^ inches by 5 inches. How 
many square inches are there on the page ? 

11. How many square inches are there in a page of your 
book? 

12. Measure the blackboard in your schoolroom and find 
how many square feet it contains. 

Note. — Reduce inches to the fraction of a foot ; as, 8 ft. 6 in. = 8} ft. 

13. How many square inches are there in the surface of 
your schoolroom door ? 

14. At $1^ per square yard, how much will it cost to 
Cover a floor 12 feet by 15 feet with linoleum ? 

15. A plate glass window is 9 feet 8 inches wide and 12 
feet 3 inches long. How much will such a window cost at 
• .36 per square foot ? 

16. Brussels carpet is 2\ feet wide. How many scyaL-ax^i^.^^. 
*tre there in a yard of it ? 
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17. A room is 16 feet long and 14 feet wide. How much will 
it cost to paint the ceiling of this room at 18^ a square yard? 

18. Which is the larger, a surface 26 in. long and 5 in. 
wide or a surface 20 in. long and 12 in. wide ? 

19. At 25^ a square foot, how much doea a sidewalk 
50 feet long and 5 feet wide cost ? 

20. At 22 f( a square foot, how much wijl it coat to 
cement the floor of a cellar 28 ft. 4 in. by 22 ft. 6 in. ? 

21. At $1.55 a square yard, how much will it cost to 
pave the street in front of a 50-foot lot, the street being 33 
feet wide between the curbs ? 

22. John painted a signboard 4^ ft. wide and 20 ft. long, at 
20^ a square yard. How much did he get for painting it? 

23. Measure your school ground and find the cost of a 
4J-foot fence around it at $2.42 a lineal foot. 

24. Find the cost of sodding the part of the school yard 
in front of your school at 10^ a square foot. 

MEASURES OF VOLUME 
Oral Work 

1. What is the length of the 

figure? the width? the height' 

How many dimensions 

it? 

How many aides or faces 

Sliow that each aide is a 
tin square. 

5, How many square surfaces has it? 
A solid with sis equaV w^uate s^J.tlwfts, Ss, ^ <:»&«. 
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6. Look at the figure and tell tow many edges it has. 
What is the length of each edge ? 

A cube whose edge is 1 inch is called a cubic inch. 
A solid bounded by six rectangular surfaces is called a 
rectangular solid. 

7. Draw on paper or on the blackboard a square foot. 

8. Divide each side into 12 equal parts and connect them 
by straight lines. 

9. How many square inches equal a square foot ? 

10. The base of a 1-inch cube has how many square inches? 

11, 144 cubes 1-inch on an edge can be placed on a sur- 
face of 1 square foot, thus ; 

in. 



rft^: 
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^^ 
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; 




■i=i^ 
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\ (\\(\\\ w u 


y 



13. What is the height of 12 such layers of cubes? How 
Xnany cubic inches are there in the first layer ? in 12 layers ? 
13. How many cubic inches can be placed in the cube ? 



1728 cubic inches (cu. in. ) = 1 cubit loot ^tu. fe.^ 
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14. How luaDy feet on an edge ia the cube in the figuia 
below? 
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3 ft. 

15. How many cubes 1 foot on an edge are there iu ihi 
first layer ? 

16. How many cubes 1 foot on an edge are there in the 
3 layers ? 

17. Measure the dimensions 
of your schoolroom and find the 
number of cubic feet of air in it 

18. A rectangular solid is 
1 ft. square and 4 ft. long. Find 
the surface of its six faces- 

19. Cut from cardboard a 
surface as shown in the draw- 
ing. Fold along the dotted 
lines into a box ; find the sur- 
face of the six faces and the 
contents of the box in cabic 
inches. 

20. Measure the walls and ceiling of your schoolroom and 
£nd the cost of plastering tVem. ^ 'i^ "seiAs. *. ^n^i&re yard. 



lin. 
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21. Cut from cardboard a diagram to show a rectangular 
box 18 in. long, 12 in. wide, and 8 in. deep. 

22. Find the number of cubic inches in the box. 

23. Measure the surface of your schoolroom floor, and 
find the cost of oiling it at 15 cents a square yard. 

24. What is the difference in cubic feet between 9 cubic 
feet and a cube 3 feet on an edge ? 

To TBE Teacher. — Get, ii possible, 144 cubical blocks 1 inch on an 
edge. 

25. Build a cube 3 blocks on an edge. How many cubic 
inches are there in the cube ? 

26. Build H cube 4 blocks on an edge. How many cubic 
inches are there in the cube ? 

27. Build a cube 2 blocks on an edge. How many cubic 
inches are there in the cube? 

28. The cube 4 blocks on an edge is how many times the 
cube 2 blocks on an edge ? 

29. Build a rectangular solid as showu 
in the figure. How many cubic inches 
are there in the solid ? 

30. Show that the solid in problem 29 , 
has 6 rectangular surfaces. Find the 
surface of each rectangle. 

31. Build a cube 5 inches on an ^m 
idge. How many more than 100 cubes are needed ? 




27 cu- ft. = 1 cubic yard (cu. yd.) 
A cart load of earth = 1 cu. yd. 



The coatents, or volume, of any hody that has six rectangular 
tut^ace» ii a nurnber of cubical unita equal to the product «S ^** 
three dimermont, when expretsed in Ufce uuitft. 
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Written Work 

1. A schoolroom is 30 ft. wide, 40 ft. long, and 16 ft. 
high. Find the number of cubic feet of air in it. 

2. Find the number of cubic yards of air in the room. 

3. A piece of timber is 1 ft. square at the end and 12 ft. 
long. How many cubic feet are there in it ? 

4. How many 1-inch cubes are necessary to make a rec- 
tangular solid 12 in. long, 8 in. wide, and 4 in. high? 

5. A box is 4 ft. long, 2 ft. wide, and 2 ft. high. Find 
the number of square feet in its six surfaces. 

6. Find the number of cubic inches in the box. 

7. A bin for grain is 12 ft. long, 8 ft. wide, and 5 ft. 
deep. Find the number of cubic feet in it. 

8. If there are 2150.42 cu. in. in a bushel of wheat, find 
the number of bushels of wheat the bin will hold. 

9. A water tank is 8 ft. long, 4 ft. wide, and 3 ft. deep. 
If a cubic foot of water weighs 62| lb., find the weight of the 
water when the tank is full. 

10. A stone wall is 40 ft. long, 4 ft. high, and 2 ft. thick. 
Find the number of cubic feet of stone in it. 

11. Find the cost, at 50 cents a cart load (1 cubic yard), 
of excavating the ground for a cellar 30 ft. in length, 20 ft. 
in width, and 4 ft. in depth. 

12. A laborer digs a ditch, 100 ft. long, 18 in. wide, and 
ft. deep, in 1 day. Find the number of cart loads of 

removed, and the cost at 50 cents a load. 
Find the number of cubic feet of air in a schoolroom 

8 80 ft. long, 20 ft. wide, and 16 ft. high. 
If there are 29 pupils besides the teacher in this room 
my cubic feet oi air ax^ XXiet^ lot ^-wik. person ? 



BILLS, RECEIPTS, AND CHECKS 



BILLS 

Oral and Written Work 
The following is a common form of bill. 



Los Angeles, Cal., €et. fO , 1917. 
iVii^. fa/yyL&Q/ BuytAyyu, 

JSotigfit of L. S. James and Company, 

707 Main st. 
terms: CqaK 


Q,et. 


/O 


/O nfd. /mm @ / ,06\ 

/O '' RiMo^ @ .06'- 

20 '' ^.alUo' @ .0/'- 
R&e^eAA>-&ci jiMAfyyu&nZ, 


/ 

/ 

• 


66 
63 
50 


2 


78 



Who sold the goods ? Who purchased the goods ? When 
and where was the purchase made ? What words show that 
the bill has been paid ? 

Who received the money ? When a clerk receives pay- 
ment for a bill, he always writes the receipt of the firm, and 
the wordier followed by his own name or initials. The re- 
ceipted bill should be kept by the buyer to show that the bill 
has been paid.. 

Every bill should show: the place and the date of purchase; 
the names of the buyer and the seller; the quaiixtit'v^^ *<^^ 
price^ and the eost of each item, and the amount oi \X>l^\s^« 
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1. Get blank bill heads from your grocer, your butcher, 
or your coal dealer, and fill in some of the actual purchases 
that your parents have made. 

2. Let the teacher be represented as owning a grocery 
store, a butcher shop, a coal yard, or a dry-goods store, and let 
the pupils be the purchasers. Fill out blank bill heads, 
giving date and day of purchase, amount and price of pur- 
chase, and receipt for payment. 

3. Mr. Smith makes the following purchases at a hard- 
ware store : 1 saw @ 75 ^; 3 gas heaters @ $ 4.90; 3J doz. 
screws @ 12 ^; 10^ lb. lawn seed @ 20 ^; 8 joints stove pipe 
@ 30^; 2 elbows @40^. Fill in the name of your local 
hardware merchant, and receipt the bill, if cash is paid at the 
time of the purchase. 

4. Walter Brown rents a vacant lot from Mrs. Smith and 
prepares to raise garden vegetables. He buys at the grocery 
store: IJ bu. potatoes at f 1.26 a bushel; 3 qt. small onions 
at 15^ a quart; 1 package onion seed @ 20^; 1 package 
lettuce seed @ 10^; 1 package lima bean seed @ 10^; 
1 package pea seed @ 10^. He pays cash. Make out and 
receipt the bill, using your local grocer's name. 

5. Walter buys at the hardware store April 10, a rake for 
40 ^; a hoe for 30 ^; an Acme cultivator for $ 3.20; a bushel 
basket for 25 ^. Make out and receipt the bill. 

Make out receipted bills for the following sales: 

6. 3J lb. rice @f.08. 7. 12 yd. muslin @$.09. 
10 lb. prunes @ .12^. 10 yd. lace @ .12J. 

2 bags salt @ .10. 2 pair socks @ .35. 

8. William Thomas bought of Arnold and Barret Com- 
pany, Minneapolis, Minn., Oct. 10, 1917, 15 lb. butter at 38^ 
a pound; 10 doz. eggs at 39^ a dozen. Make out the re- 
ceipted bill, representing yourself as clerk. 
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Another form of bill is commonly used when aervieea have 
been rendered, &s well as material furnished. For example : 



Denver, Colo., June 1, 1917. 


??l<Mf 


6 

3 
/O 


6 It-. /«w«- y^J. @ .35 
8 U^. o^alU @ ./O 

R. W-. fa-KS^.. 


fl5 
S 


10 
80 










n 


90 



The creditor is the person who sells the goods or does the 
work. 

The debtor is the person who buys the goods or for whom 
the work is done. 

In the bill on p. 203 Mrs. Brown is debtor to L. S. James 
and Company, since she owes for the goods purchased ; and 
L. S. James and Company are the creditors, since they fur- 
nished the goods. In the bill above, Mr. Burroughs is the 
debtor for work received, and Mr. Jones is the creditor for 
work he has done. 

9. T. S. Ball owes Dr. S. N. Pool, Seattle, Wash., for serv- 
ices as follows : Jan. 1, 1918, to 1 call, $2; Jan. 12, 1918, 
to 1 caU, $2 ; Jan. 14, 1918, office, $1 ; Jan, 17, 1918, to 1 
call, S2. Make out and receipt the biW it "paSd. ?ft\i. \A^^-'*>- 
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10. Boydson and Company owe Charles Frampton, 
Columbus, Ohio, for services as follows: 

March 11, 1918, 6 hr. delivering goods @ $.20 

March 12, 1918, trip to country 2.00 

March 13, 1918, " " " 2.00 

March 14, 1918, " " " 2.00 

March 15, 1918, repairs to wagon 3.75 
Boydson and Company pay the bill April 1, 1918. Write 
the receipted bill. 

11. James Brown owes Stamm Brothers for labor and 
material as follows: June 1, 1918, 189 ft. lumber at 8 ^ a foot; 
June 5, 1918, 50 lb. cement at 4 ^ a pound ; June 8, 1918, 
15 days' labor at $4.50 a day. 

Receipt this bill if paid July 1, 1918. 

12. John and William agree to repair Mrs. Brown's lawn. 
They work four days each at f 1 a day each. They furnish 
$2 worth of sodding and 75^ worth of lawn seed. Mrs. 
Brown asks them to make out a bill, and pays them April 
15th. Write the bill and receipt it. 

13. Claire Austin works for 10 days for Mrs. Elliott 
Keller, repairing the lawn and a fence. He receives $1.10 
a day and furnishes 150 ft. of lumber at 4 ^ a foot ; 1 gal. 
paint $2.00 ; 1 paint brush 90 ^ ; and 4 lb. nails @ 10^ a 
pound. Make out and receipt the bill if paid April 20. 

RECEIPTS 

Oral and Written Work 

1. John Watson pays James Adams $35.50 for work for 
one month, and asks Mr. Adams for a receipt. Write the 
receipt to show that the money has been paid by Mr. Watson 
nd received by Mr. Adama. 



BILLS, RECEIPTS, AND CHECKS 207 



/ Louisville, Ky,,,j^^m.& / , 1918 

ifileceibeij from. . 

^ Dollars 

for 



2. What must every receipt show ? 

3. Write the receipt your grocer would give you in pay- 
ment of $18.50 on account. 

4. Henry Smith receives f 75 from James Brown for 3 
months', rent. Make out a receipt for the amount. 

5. Ralph Taylor pays H. W. Henderson $ 25 for a month's 
tuition. Write the receipt Ralph Taylor should receive. 

6. Mr. John Wylands has a reservoir that supplies 
several families with water. Charles Hoffman owes him 
$6.75 water rent for January, February, and March, 1918. 
Write Mr. Wyland's receipt for payment April 1, 1918. 

7. Write a receipt for f 75 which John Page paid Edgar 
Peale for balance due on a buggy. 

8. Make out and receipt the bill for the following arti- 
cles bought by James Thomas from Joseph Home & Co. : 

3 shirts @ $1.75 2 neckties @ $.75 

6 collars @ .20 4 pairs cuffs @ .20 

9. Assuming that you are a collector for a newspaper, 
make out a receipt to a subscriber who has paid you $2.60 
in full for account. 

10. Elliott Keller sells $ 35 worth of coal to William P1i\t;\^«». 
January 20, $20 is paid oa the account. N»Ifa^ \)aa \^e«v\N»' 
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U. Mary Peck owes Dr. George Hallock Jj90 for medi- 
cal service. The doctor gives her 26% discount for paying 
cash. Write the receipt. 

CHECKS 

Oral and Written Work 

A check is an order on a bank where a person keeps a 
deposit, directing the bank to pay money. 

Stub Check 



f67^ 



c4a, 875^ \J^o. 875 

Detroit, Mich,, fa/yi. fO, 1918, 

Cije Smi Rational Saniu 

PAY TO THE 

^ ' ' \ Order of. fam^ lOavd f 6/^ 

\ ^ 100 



1. Name the different things stated in this check. 

2. Observe that this check is payable to the orrf^r of 
James Ward. He orders it paid by writing his name across 
the back of it. This is called indorsing the check. 

3. Write the check your father would give your teacher 
in payment of $18 for September tuition. 

4. Bring to school some canceled checks, if you can get 
them, and compare them with this check. 

5. Edwin works for John D. Walker, and receives a 
check on a local bank for 8j20. Write the check. 

6. Name a bank after your school, and write checks on it 
in payment of the bills on tVie ^t^^Voxsl^ ^^^<as* 



CHAPTER IV 

To THE Teacher. — Review thoroughly the work on integers, frac- 
:;ion8, and decimals found in the preceding pages. 

REVIEW OF COMMON FRACTIONS 

Written Work 

Note. — For development, model solutions, etc., review, if necessary, 
pp. 27 to 82. 

Change to improper fractions : 



1. 15f 8. 60^ 




15. 96^ 


22. 65H 


2. 17i 9. 46^ 




16. 48^ 


23. 28H 


3. 18| 10. 56^ 




17. 78^ 


24. 47 H 


4. 24 11. 76^ 




18. 80^^ 


25. 75-16, 


5. 36| 12. 40^^ 




19. 42|4 


26. 37f| 


6. 42^ 13. 85^ 




20. n-^ 


27. 46|| 


7. 51^^ 14. 922% 


• 


21. 83|| 


28. 53.1^ 


Change to mixed numbers : 








29. J^ 34. ^ 


39. 


i^t 


44. -3;^ mi. 


30. J^ 35. J^ 


40. 


11 lb. 


45. 41 rd. 


31. -^ 36. ^^ 


41. 


J^hr. 


46. 5/bu. 


32. ^ 37. ^ 


42. 


J^ min. 


47. J-J^ ill. 


33. ^ 38. -^OZ.' 


43. 


ii 


48. ^A. 


Change to lowest terms : 








*9- il «2. II 55. 


-^ 


58. T^fir 


»• if« 


50. U 53. Jl 56. 


m 


59- m 


62- m 


51. IS 54. fg 57. 


m 


60. ^^^ 


«i- \\\ 


HAM. STAND. AR. JJ 14 2 


!09 




\ 
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Change to similar fractious having the 1. c. d. : 

64. I i 73. J, I, I 82. {}, 5^, ^ 

65. \,^ 74. |,f f 83. J|,|,f 

66. h\ 75. |,f 3^ 84. ^VtVs^ 

67. f I • 76. .^,f J 85. ^,^ij,| 

68. |,| 77. f |, I 86. tV'*' f 
69- T^iT'l 78. ^, ^ 87. ^, ^ 

70. |,^ 79. f,^ 88. f, |,i 

71. ^, J, J 80. f, ^,iV 89- iif.i 

72. J,|,f 81. ^,|,i 90. |,f J 

Add: 

91- hi 97. T^j,| MB. f,|,| 

92. i, I 98. JV,J 104. f f I 

93. f I 99. f f , J 105. |, J, f 

94. ^,f 100. §, f, f 106. f|,| 

95. ^, I 101. f i,J 107. |,t3j,| 

96. f, i 102. |,|,J 108. iJ,f^ 
109. lf+| + 2|=? 114. 4|+^+jf=? 

no. 10f + 12| + 5^ = ? 115. 3|+4| + 1,72=? 

111. 2^ + 6f + 9^ = ? 116. 4^ + 5^ + 9^ = ? 

ua. "11 + 71 + 8^=? 117. 12f + 1 + 1 + 3,1^=? 

la. 9f + 16T^ + &H = ? lis- 2t + lJ + 3i = ? 

iTind the value of : 
9. f-^ 125. 7f-2J 131. 65^-63^ 

O. ^-^ 126. 50^-30^ 132. 44|-12i 

n. 6 -If 127. 6|-2f 133. 36|-lli 

*a. 5i-2f 128. 31^-20f| 134. 27^-19^ 

I. 10f-6| 129. ll|-5f 135. 81|-l4 

;, 20^-l^ 130. 15-^^^ 136. f-f 
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Find the value of : 

137. f + f-l 147. 15-3| + 4^ 

138. ^+^-^ iw. 40+60+30^^ 

139. 5J + 4|-4^i\y 149. 1911-111 + 1,^ 

140. 1| + 2t^-1| 150. 7^ + 4^ + 11^ 

141. 9f-4| + 3^ 151. 3^ + 9f-7^ 

142. 12|-5J + 2J 152. 22^+7J-20J^ 

143. |_J + | + ^ 153. 8| + 22| + 43| 

144. 20 + ^ + ^-2J 154. 2251 + 1823^ + 80^ 

145. l + ^+l-^ 155. 12| + 19|-27f 

146. 18^ - 10| + 6J + 2f 156. 19| + 11| + 14^ 

Find the products: 



157. 


16 x| 




167. 


25x^ 




177. 


9x2| 


158. 


24xJ 




168. 


ISx^i 




178. 


12 X -sl 


159. 


27 x| 




169. 


lOxJI 




179. 


18 X 5J 


160. 


46 x^ 




170. 


21x11 




180. 


22x4,^ 


161. 


18 x| 




171. 


36xf^ 




181. 


21 X 2^^ 


162. 


12x^5^ 


• 


172. 


16x^1 




182. 


7x8^ 


163. 


13 X IJ 




173. 


27x|f 




183. 


10 X 2-^ 


164. 


14xi^ 




174. 


33 x^ 




184. 


16x9^ 


165. 


12xi| 




175. 


45x^ 




185. 


24x8^ 


166. 


llx/g 




176. 


36 x^ 




186. 


36x7| 


Find 


L: 














187. 


foff 


193 


• If 


oi^ 


199. 


Mof 


H 


188. 


foff 


194 


• T^ 


oii. 


200. 


II of 


fl 


188. 


foff 


195 


• ¥ 


ofil 


201. 


1 of 


i of f 


190. 


ioii 


196 


• if 


off 


202. 


A of 


Uoiii 


191. 


iof| 


197 


• \i 


ofH 


203. 


iof 


\k ofu 


192. 


*of| 


198. 


■ ¥ 


of^ 


20%. 


^oi^t^:^^^ 
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Find the value of 


• 
• 








205. 


^^^ 


20C 


\. 1| X 2J 




m. 20^ X 5 


206. 


2^31 


20S 


K 6 j X 2| 




02. 12|X 1 


207. 


2|x3| 


21G 


K 16f x5f 




£13. 39f X 6& 


Divide: 




■ 






214. 


* by 2 


224. 


M by 8 


234. 


T^byll 


215. 


Aby4 


225. 


libyT 


235. 


T^byl2 


216. 


Hbys 


226. 


If by 8 


236. 


H by9 


217. 


il,by5 


227. 


« by 9 


237. 


If by 10 


218. 


Mby6 


228. 


m by 12 


238. 


mbyll 


219. 


ifbyS 


229. 


If by 19 


239. 


3863f by 7 


220. 


f by6 


230. 


M by 14 


240. 


4267| by 12 


221. 


Mby6 


231. 


.H by 11 


241. 


2687| by 9 


222. 


Mby7 


232. 


Hby34 


242. 


583l| by 11 


223. 


l| by 10 


233. 


1* by 14 


243. 


1790^ by 12 


Find 


[ quotients: 










244. 


i + i 


258. 


10-Hf 


272. 


2^+ ^ 


245. 


A^A 


259. 


11^ i 


273. 


m -^ 16| 


246. 


f ^1 


260. 


12-i- f 


274. 


8f + 4| 


247. 


h -^^ 


261. 


13+ f 


275. 


5i+ 4i 


248. 


i^i 


262. 


25+1 


276. 


7|+ q 


249. 


f -^A 


263. 


121 + ii 


277. 


H^ H 


250. 


f -^A 


264. 


256 + ^ 


278. 


18f+ 7i 


251. 


A-^.* 


265. 


42+1 


279. 


19f + 1^ 


252. 


11-^ 1 


266. 


55 + ^ 


280. 


160 + 1 


253. 


5i-^2f 


267. 


H^i 


281. 


16f + 6^ 


254. 


3|-!-4 


268. 


i§^^ 


282. 


77 + 2J 


255. 


5J-H10 


269. 


^-^i 


283. 


103 +10^ 


256. 


4^i 


270. 


VV^i 


284. 


67^ + 7| 


257. 


H-^f 


271. 


^^i 


285. 


88^ + 161 
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FRACTIONAL RELATION OF NUMBERS. RATIO 

Finding what part one number is of another. 

Oral Work 

1. What part of 2 is 1 ? What part of 16 is 3? of 6 is 5? 
Express the answers also in the form of division. Thus, 
J = ls.2; ^=3-hl5; f = 5-^6. 

2. What part of 16 is 2? 4? 8? 5? 

3. What part of I is f? f -^1 = 2-5-3 = 1. 

4. Whatpart of f isl? | -^| = 4-^-5 = |. 

5. How, then, can you find what part one number is of 
another? 

To find what part the second of two numbers is of the first,^ 
divide the. second by the first. 

On page 106 you learned that the quotient of two like 
numbers is called their ratio. 

The ratio of 6 to 3 is 2 ; the ratio of 3 to 6 is J. 

To find the ratio of two numbers, divide the first by the 
second. 

What part of : What is the ratio of : 

6. 4 is 2? 11. 20 to 80? 

7. 6 is 4? 12. 80 to 20? 

8. 6 is 3? 13. 16 to 64? 

9. 40 is 10? 14. 64 to 16? 
10. fisf? 15. \to\l 
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Written Work 

1. What part of 108 is 48 ? 

^g A Divide 48 by 108, which gives the 

48 -f- 108 = -— , or - • fraction ^. This reduced to its lowest 

terms equals ^ 

2. What part of 4J is f? 

^i_,5 ?_s-? = ^v? or— Reduce the mixed number to the im- 
2' 4 2 ^ ^' 6 proper fraction J. Then divide } by {. 
2 3 The result is J. 

What part of : What is the ratio of : 

3. 48 is 36? 5. 117 to 104? 7. |to|? 

4. 96 is 16? 6. 144 to 128? 8. IJtol^? 

9. If John had 60 cents and spent 20 cents, what part of 
his money did he spend ? 

^ 10. The distance between two stations is 72 miles. What 
part of the distance would 18 miles be? 

11. What part of a yard do I buy when I buy 18 inches? 

12. John and Henry together received 80^ for a piece of 

work at which John worked 2 hr. and Henry 3 hr. How 

should they divide the amount received? 

Solution. — Together they worked 5 hr. 
John worked 2 hr. and earned f of the whole amount. 
Henry worked 3 hr. and earned f of the whole amount. 
J of the whole amount is 16 ^. 

2 X 16 ^ = 32 ^, f of the whole amount, or John's earnings. 

3 X 16^ = 48^, f of the whole amount, or Henry's earnings. 

13. Mary and Lucy together picked 49 qt. of strawberries. 
Mary picked 4 qt. as often as Lucy picked 3 qt. How 
should they divide their berries? 

14. Frank and Clay sell newspapers on Saturday. Frank 
works 6 hr. and Clay 9 hr. If they have $2.40 to divide, 
how much should each receive? 

\ 
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PROBLEMS IN FRACTIONS 

1. The sum of two fractions is j^. One fraction is |. 
What is the other? 

2. The product of two fractions is f . One fraction is 
\^. What is the other? 

3. If I of an acre of land costs $46, how much will 5 acres 
cost? 

4. A boy, after spending ^ of his money, had $1.60 re- 
maining. How much money had he at first? 

5. If butter is selling at 38 cents a pound, how much 
will 3^ pounds cost? 

6. A man owned | of a farm and sold | of his share for 
$1250. At that rate how much was the whole farm worth? 

7. If IJ acres yield 120 bushels of potatoes, how many 
bushels will 3 acres yield at the same rate ? 

SuoGBSTioN. — 3 are how many times 1 J ? 

8. Compare ^ and ^ ; ^ and ^ ; ^ and -^. 

9. At 16| cents a pound, how many pounds of fish can 
be bought for $1? $2? $4? $6? 

10. What part of 60 is 10? 15? 20? 40? 

11. I sold a bicycle for $15; this was f of what I paid 
for it. How much did I pay for it? 

12. If 20 dozen eggs are worth $7.60, how much are 50 
dozen worth? 

13. If a telegram of 10 words costs 25 cents, how much 
will a telegram of 30 words cost at 2^ for each extra word? 

14. Find the ratio of 6 to 18 ; of 8 to 48 ; of 36 to 12. 

15. How does a city lot worth $6000 compare in value 
with another worth $5000? 
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16. If James's age is 16 years and his father is 2} times 
as old, what is the difference in their ages ? James's age is 
what part of his father's ? 

17. How much will 9 lemons cost at the rate of 40 cents 
a dozen ? • How much will 1^ dozen cost ? S dozen ? 

18. A field is 40 rods long. The width is f of its length. 
What is the distance around the field ? 

19. A traveler walked 25| mile&^B fi^Bt day, 30^ miles 
the second day, 29| miles the third ^^^27f miles the fourth 
day, ai?id 25^ miles the fifth day. How far did he travel in 
the 5 days, and what was his average rate per day ? 

20. An errand boy receives $6 a week. In how many 
weeks can he earn enough to pay for a pair of shoes at $ 4J, 
a suit at $10, a hat at $1^, and 3 shirts at $| each? 

21. Divisor 25J ; quotient 200. Find the dividend. 

22. Multiply the sum of 4 J and 3 by 8. 

23. At f 1^ a yard, how many yards of carpet can be 
bought for $ 30 ? 

24. A lady bought 12^ yards of calico at 8 cents a yard, 
4| yards of ribbon at 4 cents a yard, 8 yards of dress goods 
at 75 cents a yard, and gave in payment a ten-dollar bill. 
How much change should she receive ? 

25. The sum of three numbers is 418 ; the first is 198|, 
and the second, 206J. What is the third ? 

26. Mr. Jones sold | of his farm for $8890. At the same 
rate what was the value of the remainder? 

27. Mr. White paid $2700 for a three-eighths interest in 
a store. How much was the entire store worth ? 

28. A teacher spends 11062.50 a year, which is f of his 
salary. How mucli is lais s»^.Wy ? 
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29. A dealer bought 960 bushels of wheat at 98 cents a 
bushel. He sold | of it at $ 1.06 a bushel, | of it at $ 1.06 
a bushel, and the remainder at $1.02 a bushel. What was 
his entire gain ? 

30. What part of f is J ? 

31. Thomas buys a necktie for $ J, a pair of gloves for 
$1|, and 2 shirts at $| apiece. How much change should 
he receive from a fi^Bidllar bill ? 

32. If a man's wagesare $ 3J a day, and his daily expenses 
$ 1|, how many weeks of 6 days each must he labor to save 
$106? 

33. Two men are 29 miles apart and travel toward each 
other, the one at the rate of 3J miles an hour and the other 
at 3 1 miles an hour. In how many hours will they meet ? 

34. Find the cost of 7^ pounds of fish @ 16 cents, 6J 
pounds of prunes @ 12 cents, and 6 cans of corn at the rate 
of 2 for a quarter. 

35. What is the cost of 80 pounds of sugar @ 6| ^, 48^ 
pounds of tea @ 36^, and 124 pounds of coffee @ 22^? 

36. What is the cost of 2^ pounds of coffee @ 28^, ^ 
pound of pepper @ 40^, 3| pounds of butter @ 36^, and 
1^ gallons of vinegar @ 40^? 

37. Mrs. Baker had an estate valued at $ 2400, of which 
she willed J to her daughter, J to her son, and the rest to 
her sister. How much did the son and the sister each 
receive? 

38. A man spent f 22|^ ; then earned $ 18| ; and then 
had i 50. How much had he at first ? 

39. What is the cost of 3 barrels of sugar weighing 300 
pounds, 310 pounds, 312 pounds, respectively, at 6^^ a 
pound ? 
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40. A farmer has 300 sheep. He sells f of them at f 12^ 
each, and the remainder at $14 each. How much does he 
get for all ? 

41. If 6 dozen oranges cost $2.10, how much will 24 dozen 
cost ? 

Find the amount of the following bills : 

42. 6J yd. ribbon @ 10 ^. 43. 12J lb. sugar @ 6 ^. 
12| yd. calico @ 8 ^. 2J lb. butter @ 36 i. 
\\\ yd. silk @ 98 ^. 4| lb. lard @ 16 ^. 
lOJ yd. lace @ 20 ^. 3 J qt. beans @ 10 ^. 

44. A blackboard is 21 feet long and 3J feet wide. The 
width is what part of the length ? 

45. I paid $ 4000 for ^\ acres of land, and after taking | of 
an acre for streets, divided the remainder into lots of ^ of 
an acre each. I sold the lots at $150 each. Find my 
gain. 

46. I spent \^ ^, and \ of my money and had $20 left. 
How much had I at first ? 

47. Compare 42 and 28. If 28 men earn $66 in a day, how 
much will 42 men earn in the same time ? 

48. What is the distance around a lot 60J feet front and 
121 feet deep ? 

49. How many times can I fill a pail holding ^ a gallon 
from a 12-gallon tank that is full? 

50. \ of 16 is ^ of what number ? 
£0.. Find the product of 104| x 24. 

52. Find the cost of the following articles : 12 yd. velvet 
@ $ 2.25 ; 121^ yd. linen @ 50 j^ ; 7| yd. dimity @ 20 ^. 

53. A carpenter worked 4^ days one week, 6^ days tlie 
next week, and 5^ days the next week. How many days did 

he work in the three ^eek.^'l 
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Written Work 






Change to decimals 


1 . 






. 




1- 1 


4. 


1^ 


7. 


A 




10. ^ 


13. ,% 


2. I 


s. 


^ 


8. 


1 




11. i^ 


"• tV 


3. 1 


6. 


f 


9. 


f 




"• T^ 


"• 2^ 


Change to i 


sommon 


fractions : 








16. .37t^ 




20. 


.88i 




24. 


.62 J 


28. .12^ 


17. .41| 




21. 


.06 J 




25. 


-m 


29. .14f 


18. .66| 




22. 


.04^ 




26. 


.3ii 


30. .58^ 


19. .24 




23. 


•m 




27. 


■OH 


31. .87^ 


Add and test 


• 
• 












32. .45 




33. 


72.5 




34. 


8.557 


35. 87. 


8.07 






5.07 






0.039 


6.5 


62.093 






89.09 




16.909 


11.9 


40.937 






20.98 




41.005 


00.5 


36. 8.7 






37. 


. 


001 




38. .65 


5.06 








12.3 




.001 


8.023 








15.0248 




10.1 


9.04 








18.0149 


• 


25.004 


Add: 
















39. 1.1 






40. 120.2601 


41. 


36.15 


4.OI 






230.31002 




9.00999 


1.0101 








.05673 




128.37 


5.055 


1 






3.7 
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Add: 












42. 166.6 




48. 


.27 


44. 


186.067 


7.0426 






.0616 




127.0348 


28.318 






.010912 




216.263 


142.0101 






1.940064 




466.03456 


Subtract and test : 




• 






45. 40.276 


46. 


9.0098 47. 


219.76 


48. 28.7 


39.009 




6. 


7849 


8.96 


12.6 



49. .75 50. .3216 51. 4.205 52. 15. 

.1825 .275 1.7856 5.007 

53. 38. 54. $45.67 55. 125^ 56. 249| 

18.276 12.09 87.432 178.625 

57. 230.4897 58. 100.001 59. 1001.101 60. 105.55 

116.5988 99.9 900.909 79.067 

61. 1.1 62. 5.05 63. 8.25 64. lOOO.OO 

.999 ' .6565 .0085 999.99 

Find products : 

65. .25 X .22 74. .1232 X .961 83. .4986 x .086 

66. .17 X .28 75. .2692 x 8 84. .006 x 20 

67. .027 X .03 76. 65.66 x .65 85. 38.2 x .75 

68. 27 X .12 77. 75.002 x 16.04 86. .0045 x .05 

69. .35 X 42 78. 275 x .007 87. 9.876 x .786 

70. 8.7 X 9.22 79. .0018 x 720 88. 362.9 x .0076 

71. .085 X 50 80. 1600 x .004 89. 119.8 x 2.74 

72. .027 X 18 81. 124 X .064 90. 20.08 x .006 
73. l.OOSx.Oll B2. ?>^<c>x.^^^ 91. .375x2.027 
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92. 26.8 X 34 100. 627 x .78 loe. 98.64 x 4.096 

93. 28.26 X 12 101. 246 x .3 109. .069 x 8.92 
9*. 324.6 X 8J 102. 291.4 x .08 iio. 6.34 x 2.34 

95. 39.10x18.4 103. 9.86 x3.a iii. 12.34 x .004 

96. .0214 X .016 104. 39.75 x .27 112. 6.08 x .0001 

97. 12.134 X .0025 105. 8.708 x 6.8 113. 1.002 x 1.004 
96. 15.684 X 8 106. 368.9 x 8.5 114. .05 x .005 
99. .1232 X 345 107. 2009 x .006 115. 6.876 x 4.37 

Find: 

116. {oi.16 120. J of 6.6 124. 6.42 -f- 6 

117. I of .25 121. :J of 8.08 125. 12.04 -J- 4 

118. J of .08 122. I of 10.10 126. 15.05-^5 

119. :Jof.04 123. J of 12.06 127. 24.18^-3 

Find quotients : 

96.16 -f- 8 142. .252-5- .14 



849.6 -f- 6 143. 8.398 -^ 3.8 

130. 72.84-^-12 . 144. 2.173 -^ 1.06 

131. 22.5-«-15. 145. 144-^.12 
80.96 -J- 16 146. .144-^12 



133. 2.5625 -f- 26 147. 31.36-^.056 

134. .96064-1-32 148. .41912 -f- .338 

135. 701. 05 -f- 36 149. 3. 125 -^ .25 

136. 2.268-*- 27 150. .3105 -f- 15 

137. 2.867 -f- 47 151. .6-^.625 

138. 36.54-*- 42 152. 6.705 -f- .009 

139. .666-*- 74 153. 139.195 -^ 14.36 

140. 6.675-*- 89 154. 46.5-5- .1875 

141. 4.05-*- .27 155. .005^^ -v.^^ 
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156. .001705^.31 171. .2375 -f- .096 

157. 12.312 -f- 27 172. 177.8028 -f- 72.87 

158. 2.25-1-15 173. 145.908-^1.26 

159. 809.6 H- 16 . 174. .0656 -f- .004 

160. 256.25^-26 175. .1701-1-63 

161. 96.064-5-32 176. 85.75 -I- .0049 

162. 7010.5-8-35 177. .025641^.777 

163. 61.472 -J- 68 178. .0022-1-200 

164. 27.8142-^307 179. 222^.002 

165. 425.92-!- 605 180. .025 -i- .00025 

166. 901.57^97 181. .0003-*- 1.5 

167. .2322-^86 182. f 1.06 -f-f. 005 

168. 34.356-1-409 183. .685-^500 

169. 45.76^650 184. .01058 -f- 46 

170. 1000^.001 185. 125. 625 -t- 1.005 

PRACTICAL PROBLEMS 

1. Find the weight of four silver bars weighing as fol- 
lows: 15.75 pounds, .125 pounds, 14.3125 pounds, and 
16.875 pounds. 

2. Find the number of acres in four fields containing, re- 
spectively, 4.125 acres, .3125 acres, 8.8 acres, and 9.86 acres. 

3. Find the sum of one hundred twenty-five and seven 
hundredths, eighty-nine and two hundred thirty-five thou- 
sandths, one hundred twenty-seven ten-thousandths, and 
sixteen and four tenths. 

4. A farm cost $4225.50; stock, $746.26; buildings, 
$1825.75; and implements, $358.45. What was the total 
cost ? 
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5. How many square feet are there in four floors 
leasuring, respectively, 245.6 square feet, 278.75 square feet, 
74.375 square feet, and 168.3125 square feet? 

6. A contractor furnished 2,626,000 bricks at $7.75 a 
housand, and a laborer for 65 days at $2.75 a day. What 
ras the amount of his bill? 

7. If there are 39.37 inches in a meter, how many inches 
re there in 12 meters? how many yards? 

8. How much must be paid for 85 acres of land at $45 
er acre ? 

9. Three brothers divided an estate worth $9600. The 
rst received .125 of it, the second .375 of it, and the third 
tie remainder. How much did each receive ? 

10. If a stone cutter earns $ 3.75 a day, how many days 
rill it take him to earn $ 311.25 ? 

« 

11. If 4275 acres of land cost $1,731,375, what is the price 
•er acre ? 

12. At $.22 a dozen, how many dozen lemons can be 
ought for $19.47? 

13. If 16 stoves are sold for $ 292, what is the average 
rice per stove ? 

14. Divide .18 by 20. 

15. If the wheel of a bicycle is 9.25 feet around, how 
lany times does it turn in going a mile ? 

16. The product of two numbers is .9375. One of them 
I .75. What is the other? 

17. There are 30J square yards in one square rod. How 
lany square rods are there in. a plot containing 559.625 
quare yards? 
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18. A merchant, in closing out his stock of goods, sold 
.37} of the stock the first month, .35 the second month, and 
the remainder, Jj5500 worth, the third month. What was 
the value of his stock of goods ? 

Find the cost of : 

19. 60 bu. apples at 83 J ^ a busheL 

20. 26 lb. butter at 35 ^ a pound. 

21. 960 yd. calico at 6 J ^ a yard. 

22. 50 lb. lard at 15| ^ a pound. 

23. 80 lb. rice at 12} ^ a pound. 

24. 120 yd. ribbon at 37 J ^ a yard. 
125. 500 books at 40 ^ each. 

26. 1200 doz. eggs at 35 ^ a dozen. 

27. 600 bu. oats at 53} ^ a bushel. 

Find the quantity of each article if a grocer invested : 

28. $160 in sugar at 6} ^ a pound. 

29. $120 in cornmeal at 4 ^ a pound. 

30. $ 6 in rice at 10 ^ a pound. 

31. $100 in lace at 50^ a yard. 

32. $ 13 in calico at 5 ^ a yard. 

33. $3 in tape at 2^ a yard. 

34. A farmer sold 32 head of cattle, avej^aging 1230 lb., at 
8} ^ a pound. For how much did he sell the cattle ? 

35. A cow requires 2^ lb. of hay a day for each 100 lb. of 
weight. How much hay will be required to keep a cow 
weighing 1230 lb. for 6 mo. (180 da.)? 

36. When hay is selling at $12 a ton, how much will it 
cost for the hay in problem 35 ? 

37. How much hay will 500 sheep, averaging 200 lb., 
require in 30 da. if 3 lb. a da.y is allowed for each 100 lb. ? 




SIMPLE ACCOUNTS 

OUTLINE FOR SIXTH YEAR WORK IN KEEPING 

SIMPLE ACCOUNTS 

To TBE TxACHBR. — 1. Each pupil should be provided ^vith a 
neatlj bound book, suitable for keeping accounts. 

2. On the first page of the blank book should be entered the name 
tmd the age of the pupil, and such other information as may be of value 
to the teacher and the parents. 

3. On the second page of the blank book should be entered the receipts 
for September ; and on the third page, the payments for September. 

4. The pupils should be taught that "Balance cash on hand" 
should be written in red ink, and they sliould be directed to bring 
down the balance to the receipts for the next month. 

5- They should be directed to enter in their books any earnings or 
payments or deposits made in savings banks. 

6. As neatness and accuracy are the requisites of a good bookkeeper, 
pupils ahoiild be encouraged to ma,ke their books present the best possible 
appearance. 

7. Earnings and payments should be entered in a notebook during 
the school vacation, to be transferred to the proper book at the beginning 
of the next school tenn. 

A statement of money received and expended is a cash 
account. 

There are too -sides to every account. On the first aide 
are entered all the receipts as well as cash ou ka.i;^d. %^ \V<b 
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beginning; on the second side are entered all payments as 
well as " Balance, Cash on hand." 

The " Balance, Cash on hand " added to the payment must 
equal the sum of the receipts. 

The following is a simple account of a schoolboy for the 
month of September, 1917. 



1917 




Bbgkiptb 






1917 




Patmsnts 






Sept. 


1 
4 


Cash on hand 
£rrand for Mrs. 


10 


65 


Sept 


3 


Notebook and 
pencil 




SO 






Long 




10 




4 


Arithmetic 




60 




6 


Selling papers 




25 




5 


Geography 


1 


00 




18 


Worked one day 


1 


00 




6 


Copy-book, ink, 








84 


Mowing lawns 




75 






and pens 




18 




27 


Cleaning cellar 




75 




12 
89 


History 
Balance, cash 
on hand 


1 

10 
18 


00 
68 




18 


50 


50 






























Continue the balance of each month through the following 
months to September, 1918. " Balance cash on hand " should 
be written in red ink. 

Note to Parents. — Children should be encouraged to keep their own 
personal accounts. 

1. October, Oct. 3, Bought 1 pair of slippers, $2.50. 1 
hat, $ 1.50. Oct. 8, Repairs to bicycle, S .75. Oct. 16, Earned 
11.50. Oct. 17, Worked for Mr. Black and received $.75. 
Oct. 27, Saturday outing, $.60. 

2. November. Nov. 5, Bought a sled, $.95. Nov. 10, 
Bought a cap, $.75. Nov. 15, Shoveled snow off Mrs. 
Graham's walk, $.30. Nov. 17, Sawed kindling wood for 

Mr. Goff, $ .50. ;N o\ . 2.6, ^ow^U z. knife, $ .25. 
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3. December. Dec. 3, Bought 1 pair of skates, 1.75. 
Dec. 10, Received from Mr. Black for work in store, $1,00. 
Dec. 17, Expense for school supplies, $ .17. Dec. 22, Received 
from Mrs. Williams for carrying in load of coal, |i.30. 
Dec. 22, Bought Christmas presents, $3. 76. Dec. 25, Christ- 
mas gift from Uncle James, $1.00. Dec. 29, Expense for 
having skates sharpened, 10^. 

4. January^ 1918. Jan. 5, Received from Mrs. Jones for 
fixing doorbell, $.15. Jan. 8, Bought 1 pair mittens, $.50. 
Jan. 15, Delivered bills around town for Mr. Black, $.50. 
Jan. 26, Bought necktie, $.25. Jan. 30, Bought ^'History 
of French Revolution," $.75. 

5. February, Feb. 6, Worked on Saturday for Mr. Black, 
$.75. Feb. 11, Shoveled snow from sidewalk for Mr. Hart, 
$.25. Feb. 16, Ran errands, $.40. Feb. 20, Helped unload 
car of feed, $1.00. Feb. 26, Copied 2 leases for Mr. Irwin, 
$.75. Feb. 28, Bought pair of gloves, $1.25. 

6. March. March 2, Cleaned yard for Mrs. Williams, 
$.50. March 6, Bought 1 pair of socks, $.30. March 11, 
Bought new umbrella for mother, $1.75. March 15, Repaired 
fence for Mr. Jones, $ . 25. March 27, Car fare, $ . 30. March 
30, Sold my old bicycle for $5.00. 

7. April. Apr. 1, Burned paper and refuse for Mr. 
Hart, $.25. Apr. 8, Made garden for Mrs. Black, $.50. 
Apr. 10, Cleaned cellar for Mrs. Goff, $.35. Apr. 15, 
Wheeled load of coal for Mr. Brown, $ .35. Apr. 25, Bought 
4 collars and 2 pairs of cuffs, $.90. 

8. May. May 4, Bought straw hat, $1.00. May 7, 
Mowed lawn for Mrs. Jones, $.25. May 13, Repaired 
Mr. Brown's sidewalk, $ .40. May 29, Bought baseball, $ .50. 
May 31, Received a reward of $5.00 for finding a pocket- 
book containing $50, which I returned lo o\^ii^x. 
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9. June. June 1, Made $.20 selling papers. June 6, 
Worked a day for Mr. Black, $.75. June 10, Delivered 
package, f .25. June 17, Bought ball bat, $.50. June 20, 
Wheeled a trunk for Mr. Hart, % .25. June 29, Bought 1 pair 
of baseball shoes, $1.00. 

10. July. July 4, Fireworks, $.50. July 6, Received 
from Mr. Black salary for week, $5.00. July 11, Bought 

2 shirts, $1.50. July 13, Received week's salary, $5.00. 
July 15, Bought outing suit, $6.50. ■ July 20, Received 
salary, $5.00. July 25, Expense for small articles, $.95. 
July 27, Received salary, $5.00. July 30, Received for 
overtime, for month, $7.50. 

11. August. Aug. 3, Received salary, $5.00. Aug. 8, 
Bought 1 dozen handkerchiefs, $2.50. Aug. 10, Received 
salary, $5.00. Aug. 15, Bought fishing tackle, etc., $3.75. 
Aug. 17, Received salary, $5.00. Aug. 31, Expenses for 2 
weeks' vacation, $15.75. 

Sept. 1, Balance, Cash on hand, . 

Make out a statement at close of year, showing total 
receipts and disbursements, and proving final balance. 

12. Paul decided on Sept. 1 to keep an account of his 
earnings and expenses. His mother gave him $5.00 in cash. 
He worked at a store on Saturdays, Sept. 5, 12, 19, and 26, and 
earned $1.00 each day. After school hours he ran errands 
on Sept. 7, 10, 14, 25, and earned $.25 each day. On Sept. 

3 he paid $.50 for a book; on September 8 he paid $1.00 
for a ball and bat; on September 11, $.25 for a necktie; on 
Sept. 21, $1.00 for a cap. Make out his account, and find 
his balance on Oct. 1. 




DENOMINATE NUMBERS 

The standard or principal units of capacity, length, weight, 
and time are as follows : 

Liquid — gallon. Length or distance — yard. 

Dry — bushel. Avoirdupois — pound (i6 oz.). 

Time — day. 

All other measures are determined from the above unit 
measures. Thus, the ton is 2000 times 1 pound (16 oz.); 
the hour is ^ of the day, the period of one revolution of the 
earth on its axis ; the quart is ^ of a gallon ; the inch is ^ 
of a yard, etc. 

A deuomiuate number is a concrete number whose unit is a 
measure established by custom or by law ; as, 10 feet, in which 
1 foot is the unit of measure ; 5 pounds, in which 1 pound is 
the unit of measure ; 12 bushels, in which 1 bushel is the 
Unit of measure, etc. 

A simple denominate number is a number of one denomi- 
nation: as, 12 rods; 2 ounces; 15 days; 16 pounds; 25 gal- 
lons ; 16 hundredweight, etc. 

A compotmd denominate number is composed of two or 
more concrete numbers that express one quantity; as, 6 
yards, 2 feet, 4 inches (yards, feet, and inches being used to 
express a single quantity), or 5 bushels, 3 pecks, 4 quarts 
(bushels, quarts, and pecks being used to express a single 
quantity). 
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UQUID MEASURES 

Oral Work 

To THE Teacher. — A gallon, a quart, and a pint measare should be 
brought into class. Pupils should measure, and thuH learn the relative 
capacities. 

1. Memorize this table : 



2 pints 




= 1 quart (qt.) 


4 quarts 




= 1 gallon (gal.) 


31| gallons 




= 1 barrel (bbl.) 


63 gallons 




= 1 hogshead (hhd.) 


1 gallon 




= 231 cubic inches 


1 gal. = 4 


qt 


= 8 pt = 32 gi. 



2. 1 gal. = 

3. 4 gal. = 

4. 5 gal. = 

5. 6Jgal. = 



qt. = 
qt. 
pt. 
— qt. 



pt. 



6. 16 qt. = 

7. 8pt. =- 

8. 8 pt. = - 



-gal. 

•qt. 

gal. 



Written Work 



1. Change 3 gal. 3 qt. 1 pt. to pints. 

Since there are 8 pints in 1 gallon, 

ffal. = 3x8 pt. = 24 pt. ^^ ^ gallons there are 3 times 8 pints, 

i o . n J. n . or 24 pints. Since there are 2 pints in 



3 gal. = 3 X 8 pt. = 24 pt. 
3 qt. = 3 X 2 pt. = 6 pt. 

1 pt. = Ipt. 

3 gal. 3 qt. 1 pt. = 31 pt. 



3 gallons there are 3 times 8 pints, 
ur 24 pints. Since there are 2 pints in 

1 quart, in 3 quarts there are 3 times 

2 pints, or 6 pints. 24 pin ts + 6 pin ts + 
1 pint = 31 pints. Hence 3 gal. 3 qt 
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Change : 

2. 6 gal. 1 pt. to pints. 4. 4 gal. 3 qt. to pints. 

3. 8 gal. 1 qt. 1 pt. to pints. 5. 6 gal. 2 qt. 1 pt. to pints 
6. Change J gal. to pints. 

Solution. — | gal. = ^ of 4 qt, or 3^ qt. 

I qt. = ^ of 2 pt., or 1 pt. 

I gal. = 3 qt. 1 pt. = 7 pt. 
Change: 

7. I gal. to quarts. 9. | qt. to pints. 11. 3| qt. to pints. 

8. J gal. to pints. 10. J qt. to pints. 12. 1^ qt. to pints* 
13. Change 127 pt. to gallons, etc. 

8 pt.)127 pt.(16, no. gal. 
120 



2 pt.)7 pt.( 3, no. qt. 
6 

1 pt. 
Change : 

14. 376 pt. to gallons. 

15. 846 pt. to gallons, etc. 

16. 278 qt. to gallons, etc. 

17. 675 pt. to gallons, etc. 

18. 12 gal. 1. qt. to quarts. 

19. 10 qt. 2 pt. to pints. 

20. 7 gal. 3 qt. to quarts. 



Since 8 pt. = 1 gal., 127 pt. = 1& 
gal. with 7 pt. remaining. Since 
2 pt. = 1 qt., 7 pt. = 3 qt with 1 pt. 
remaining. 



21. 8 qt. 4 pt. to pints. 

22. 15 gal. 5 qt. to quarts. 

23. 469 qt. to gallons, etc. 

24. 84 pt. to quarts, etc. 

25. 64 qt. to gallons. 

26. 37 pt. to quarts, etc. 

27. 100 pt. to gallons, etc. 

28. Henry sold 100 qt. of fresh cider. How many pints 
did he sell ? 

29. John sold 50 pt. of milk at 10^ a quart. How many 
gallons and quarts remaining did he sell, and how much did 
he receive for the milk ? 
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30. A milkman received 5 gal. of milk in the morning, 
and made the following sales : 1 pt., 1 qt., 1 gal., IJ pt., 3 qt., 
IJ gal., 1 pt. How much did he sell, and how much milk 
had he left ? 

31. Mrs. Smith buys 2 gal. lamp oil. How many days 
will it last if she uses 1 pt. a day ? 

32. Find the cost of 2 gal. and 1 pt. of milk at 10^ a quart. 

33. How many gallons of milk will a family consume in 
75 days, if they use 2 qt. 1 pt. daily ? 

34. James sold milk as follows : Monday, 1 gal. 1 qt. ; 
Tuesday, 1 gal. 1 pt. ; Wednesday, 3 qt. 1 pt. ; Thursday, 16 
pt. ; Friday, 10 qt. ; Saturday, 1 gal. 1 pt. How many pints 
did he sell during the week ? 

35. A dairyman owns a cow that averages 3 gal. 2 qt. 1 pt. 
of milk daily. If he sells the milk at $.06 a quart, how 
much will he realize from the cow during the month of May? 

36. A tank in an oil field holds 7500 gal. of crude oil. 
How many barrels of 42 gal. each does it hold ? If the oil 
is selling for $2.50 a barrel, what is its value ? 

37. Henry works in his father's sugar camp in the spring, 
and for his share of the work lie receives 24 gal. of maple 
sirup, which he retails in quart bottles at 40^ a quart. 
For how much does he sell the maple sirup ? 

38. What is my April milk bill, if I use 3 pt. every day, 
at 10^ a quart? 

39. A merchant sells oil at 12^ a pint that cost him 56^ 
a gallon. Find his profit on 45 gal. 3 qt. 

40. A milkman has a can of milk containing 10 gal. If he 
sells 5 qt. to his first customer, 4 qt. to the second customer, 
4 gal. to the third customer, and 3 gal. 1 pt. to the fourth, 

how much has he leit in \\\^ ci^^vi? 
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DRY MEASURES 

Oral Work 

Dry measures are used in measuring grain, fruit, roots and 
other dry articles. • Name five articles sold by the bushel. 
1. Memorize this table: 



2 pints (pt.) 


= 1 quart (qt.) 


8 quarts 


= 1 peck (pk. ) 


4 pecks 


= 1 bushel (bii.) 


1 bushel 


= 2150.42 cubic inches 


1 bu. = 4 pk. 


= 32 qt. = 64 pt. 



2. 1 bu. = pt. = qt. 




3. 5 bu. = — pt. 6. 16 pt. = — bu. 


9. 32 qt. = — pt. 


4. 4 bu. = — qt. 7. 64 qt. = — bu. 


10. 14 pt. = — qt. 


5. 6 pt. = — qt. 8. 64 pt. = — bu. 


11. 48 pt. = — qtc 



Written Work 
Change : 

1. 7 bu. 3 pecks to pints. 

2. 3 pk. 3 qt. to quarts. 

3. 5 bu. 1 qt. to quarts. 

4. 4 bu. 3 qt. to quarts. 

5. 10 pk. 3 qt. to quarts. 

6. 14 bu. 4 pk. to pecks. 

7. ^ bu. to pecks. 

8. 8f pk. to quarts. 



9. 1 J bu. to pecks. 

10. 3^ pk. to quarts. 

11. 18 pt. to quarts. 

12. 128 pt. to bushels. 

13. 64 pt. to pecks. 

14. 32 qt. to bushels. 

15. 16 qt. to pecks. 

16. IS ^V. \,o\so.^«^^* 
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17. JamQS picked 20 qt. of cranberries. How many pecks 
did he pick ? How many pints did he pick ? He sold the 
cranberries at 8^ a quart. How much did he receive for 
them? 

18. John picked peaches as follows : Monday, 16 qt. ; 
Tuesday, 3 pk. ; Wednesday, 2 pk. 3 qt. ; Thursday, 1 bu. ; 
Friday, 1 bu. 3 qt.; Saturday, 27 qt. Find the number of 
bushels and quarts he picked during the week. 

19. James had a chestnut tree in the back yard. He gath- 
ered in all 1 bu. 3 qt. of chestnuts from the tree. How 
many pints did he gather ? 

20. The grocer sold to three customers as follows : to the 
first, 3 pk. of apples ; to the second, ^ pk. of apples ; and 
to the third, 1 bu. of apples. Find the number of bushels 
and quarter pecks he sold in all. 

21. Mary's mother gave her the apples on a certain tree 
to sell. Mary sold at six different times : 1 pk. ; | pk. ; 
J pk. ; J pk. ; 1^ pk. ; 1 bu. How many bushels and pecks 
of apples did she sell ? 

22. How many bushels of potatoes are necessary to plant 
8| acres, allowing 6 bu. 1 pk. to the acre ? 

23. Walter picked 4^ bushels of apples and sold them to 
a grocer for 6 ^ a quart. He took in exchange coffee at 24 /f 
a pound. How many pounds did he receive ? 

MEASURES OF WEIGHT 

To THE Teacher. — Secure a scale and weights, and have pupils weigh 
articles of different kinds. 

Avoirdupois weight is used in weighing heavy articles; 
as groceries, coal, grain, and metals, except gold and silver. 

The long ton of 2240 lb. is used at the United States custom houseSf 
and in wholesale transacUons Vu co^X «k,w^ vtora.. 
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Oral Work 
1. Memorize this table: 



16 ounces (oz.) 




= 1 pound (lb.) 


100 pounds 




= 1 hundredweight (cwt.) 


20 hundredweight 
2000 pounds 


} 


= 1 ton (T.) 


2240 lb. 




= 1 long ton 


1 T. = 20 cwt 




= 2000 lb. = 32,000 oz. 



The avoirdupois pound contains 7000 grains, and the avoirdupois 
ounce, 437^ grain§. 

The unit of avoirdupois weight is the pound. 

2. 1 T. = cwt. = lb. = OZ. 

3. 3 T. = — lb. 6. 5 lb. = — oz. 9. 64 oz. = — lb. 

4. 32 oz. = — lb. 7. 2 T. = — lb. lo. 80 cwt. = — T. 

5. 4 cwt. = — oz. 8. 10 lb. = — oz. 11. 400 lb. = — cwt. 

Note. — A short method of estimating prices of hay is so much a 
pound. Hay at 9 10 a ton is ^^ a pound. Hay at 9 20 a ton is 1^ a 
pound, and hay at 9 30 a ton is 1^ ^ a pound. 

Estimate mentally the cost of the following quantities of 
hay at $20 a ton: 

12. 8 cwt. 16. 1 T. 6 cwt. 20. 950 lb. 

13. 650 lb. 17. 1275 cwt. 75 lb. 21. 5 cwt. 

14. 8 bales, 90 lb. each 18. 2 bales, 70 lb. each 22. 7 cwt. 

15. 6 bales, 80 lb. each 19. 540 lb. 23. 360 lb. 

Estimate the cost of the following at $30 a ton: 

24. 6 bales, 90 lb. each. 27. 1787 lb. 30. 72 cwt. 

25. IJT. 28. 450 1b. 31. 1750 1b. 

26. 34 cwt. 29. 54 cwt. ^•a.- \^^^^. 
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Written Work 

Change : 

1. 6 lb. 5 oz. to ounces. 8. 2 T. 5 lb. to ounces. 

2. 3 T. 8 cwt. to pounds. 9. 544 oz. to pounds. 

3. 4 cwt. 3 lb. to ounces. 10. 6000 lb. to tons. 

4. 5J cwt. to ounces. 11. 128 oz. to pounds. 

5. 8600 lb. to hundredweight. 12. 810 oz. to pounds, etc. 

6. 15 lb. 8 oz. to ounces. 13. 4^ T. to pounds. 

1. 18 cwt. 25 lb. to pounds. 14. 16 T. 15 cwt. to pounds. 

15. Change ^ of a ton to hundredweight and pounds. 

Solution. — A T. = ^^^ of 20 cwt. = 6^ cwt. 

J Qwt. = } of 100 lb. = 25 lb. 

f^ of a ton = 6 cwt. 25 lb. 
Change : 

16. ^ cwt. to pounds. 18. I lb. to ounces. 

17. ^ T. to pounds. 19. j^ T. to cwt. and pounds. 

20. At 65^ per pound, how much will 10 oz. of tea cost? 

21. 5 lb. of candy are how many ounces of candy? 

Find the cost of the following amounts of hard coal at 
$6.00 a ton: 

22. 16 cwt. 24. 80 cwt. 26. I T. 

23. 10 cwt. 25. 40 cwt. 27. \ T. 

Potatoes, onions, and similar articles are frequently sold 
at so much per hundredweight. 

28. Find the total cost of 125 lb. of potatoes at $2.50 
a Imndredweight ; and of 75 lb. at i 2.25 a hundred- 
w eight. 
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29. Mr. Frank raised 1275 bu. of oats, 33J % of which he 
sold at 40 ^ a bushel, 10 % of the remainder at 50 ^ a bushel, 
and the remainder at 60^ a bushel. For how much did he 
sell his oats ? 

30. Roy's father sold five loads of hay at the following 
prices : 750 lb. at $10 a ton; 2780 lb. at *15 a ton ; 3890 lb. 
at $18 a ton. Estimate in the shortest possible way the 
total amount of the sales. 

31. 27 cwt. equal how many tons and how many hundred- 
weight over ? 

32. A wagon loaded with potatoes weighs 4200 lb. If 
the wagon weighs 1200 lb., how many tons and hundred- 
weight of potatoes are there ? 

33.' A wagon loaded with anthracite coal weighs 4940 lb. 
How many long tons and pounds are there, if a long ton of 
anthracite coal weighs 2240 lb. ? 

34. A man sells 30 bags of bran, each weighing 100 lb. 
How many tons does he sell ? 

35. A grain dealer buys 50 sacks of grain, averaging 90 lb. 
to a sack. How many hundredweight of grain does he buy ? 
How many tons and hundredweight oyer does he buy ? 

36. Mary goes to the store and buys 3|^ lb. of butter. 
How many ounces of butter should she get? 

37. How many tons of potatoes are there in 56 bushels 
weighing 60 pounds each ? 

38. 50 cwt. of starch was packed into boxes, each con- 
taining 10 lb. How much was received, if each box was sold 
for 12^? 

39. A Kentucky farmer clipped 241J lb. of mohair from 
70 Angora goats. Find the average clip from each of the 
goats. 
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Weights at which Common Foods and Seeds are 

Usually Sold 



' 


Feb Bushel 


Per BirsHSL 


Wheat 


601b. 


Onions 


57 1b. 


Buckwheat 


481b. 


Potatoes 


601b. 


Oats 


321b. 


Sweet Potatoes 


55 1b. 


White Beans 


601b. 


Corn, in ear 


701b. 


Turnips 


551b. 


Corn, shelled 


56 1b. 


Flaxseed 


561b. 


Rye 


56 1b. 


Clover Seed 


601b. 


Timothy Seed 


45 1b. 


Barley 


481b. 


Winter Apples 


481b. 



Oral and Written Work 

Find the weight of : 

1. J pk. of white potatoes. 

2. ^ pk. of sweet potatoes. 

3. J pk. of shelled corn. 

4. J pk. of onions. 

5. 1 pk. of clover seed. 

6. J pk. of oats. 

7. I pk. of barley. 

8. ^ pk. of Timothy seed. 

9. I pk. of white beans. 



10. J pk. of rye. 

11. J pk. of winter apples. 

12. I pk. of corn in ear. 

13. 1 pk. of winter apples. 

14. ^ pk. of flaxseed. 

15. 8 pk. of clover seed. 

16. 16 pk. of white beans. 

17. 8 pk. of barley. 

18. 1 pk. of shelled corn. 



19. John took a load of potatoes to the market, and he 
found that the wagon and the potatoes weighed 3000 lb. If 
the wagon weighed 1200 lb., how many bushels of potatoes 
did he have ? 
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20. Mr. Long threshed 37 bu. per acre of buckwheat on 
3 J acres. What was the weight of the buckwheat ? About 
how many loads of 1600 lb. each did he have ? 

21. A Dakota farmer had 60 acres in barley. He threshed 
29 bushels to the acre. About how many loads of 3000 lb. 
each did he have to take to market? 

22. Mr. Jackson of Moorhead, Minn., raised 260 bu. of 
potatoes to the acre on 40 acres. How many pounds of 
potatoes had he ? If 80,000 lb. fill a car, how many car loads 
had he? (Call a fraction a full load.) 

23. Estimate the number of bushels of shelled corn, corn 
in the ear, oats, wheat, or rye, that a car having 60,000 lb. 
capacity will hold. 

24. Make problems from the above table relating to ex- 
periences in the home or on the farm. 

MEASURES OF LENGTH 

Oral Work 

A tapeline 50 feet to 100 feet in length, marked in feet 
and tenths and hundredths of a foot, is commonly used for 
measuring short distances. 

1. With a tapeline 50 ft. in length, measure the distance 
in rods and feet around a square or a field. 

2. 20 city blocks, each 16 rods in length, are 320 rods 
long. This is called one mile. 1 mile = 320 rods. 

3. 320 X 16J ft. = feet. (Why do we multiply 

16 J ft. by 320?) 

4. 5280 ft. ^ 3 = yards. (Why do we divide 

6280 ft. by 3?) 
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5. Memorize this table : 







12 


inches 


(in.) = 1 foot (ft) 






3 


feet 


= 1 yard (yd.) 


H 


yards, or 


l«l 


feet 


= 1 rod (rd.) 






320 rods 


= 1 mile (mi.) 


1760 yards = 


= 1 ] 


mile 


5280 feet = 1 mile 



6. 
7. 


1 mi. = rd. = yd. = — 

3 ft. - in. 10. 36 in. - ft. 


ft — in 


""■" It. — in, 

13. 640 rd. - mi. 


8. 


4 rd. - ft. 11. 12 ft. - yd. 


14. 4 ft. - in. 


9. 


2 mi. - rd. 12. 33 ft. - rd. 


15. 6 yd. = — ft. 



Written Work 

Change : 

1. 1 rd. 2 ft. to feet. 

2. 6 yd. IJ^ ft. to feet. 

3. 10 ft. 6 in. to inches. 

4. 12 rd. 3 yd. to yards. 

5. 4 rd. 3 ft. to feet. 

6. 5J yd. to feet. 

7. 5 yd. 2 ft. to feet. 

8. 1 rd. 6 ft. to feet. 

9. 1 yd. 7 in. to inches. 

10. 6 ft. 5 in. to inches. 

11. 5 mi. 4 rd. to rods. 



12. f mi. to rods. 

13. 10 rd. 5 yd. to yards. 

14. 15 ft. 9 in. to inches. 

15. 4 yd. 2J ft. to feet. 

16. 5 rd. 5 in. to inches. 

17. 10 yd. 4 ft. to feet. 

18. 25 ft. 17 in. to inches. 

19. ^ yd. to inches. 

20. 59 in. to feet, etc. 

21. 145 in. to j'^ards, etc. 

22. 17 ft. to yards, etc. 



23. 127 ft. to rods and feet. 

24. 59 yd. to rods and yards. 

25. 63 yd. to rods and yards. 

26. 520 xd. to mi)^^^ ^x^d ijoda. 
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27. 2100 yd. to miles and yards. 

28. 1820 yd. to miles and yards. 

29. In an automobile race the fastest machine ran | mi. 
in 36 sec. Find the number of feet it ran per second. 

30. James lives 1.85 mi. from school. Find the number 
of feet he walks to school. 

31. A bicycle wheel is 7 ft. 4 in. in circumference. How 
many turns will it make in going 6 mi. ? 

32. How much fence will be needed to inclose a square 
field, each side of which is 22 rd. ? 

33. How much are 6J mi. of telegraph wire worth at 
i.005a|pot? 

34. At 2 cents a foot find the length, in miles and rods, of 
a telephone wire that costs $ 4672.80. 

MEASURES OF TIMS 

Oral Work 

« 

1. Memorize this table : 



60 seconds 


(sec.) = 1 minute 


(min.) 


60 minutes 


» = 1 hour (hr.) 




24 hours = 


: 1 day (da.) 




7 days = 


1 week (wk.) 




365 days = 


1 year (yr.) 





April, June, September, and November have each 30 days. 
All the others except February have 31 days each. February 
usually has 28 days. A year that has 866 days is called a 
leap year. In leap year February has 29 days. 

Note. — Centennial years divisible by 400, and other years divisible by 
4, are leap years. Thus, 1600 and 1912 were leap 'j^^kX^^VsviX. woK^X^^^. 

HAM, STAXD. AR. II — 16 
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2. Memorize this rime : Change : 

Thirty days have September, 3. 3 min. to seconds. 

April, June, and November. 4. 6 da. to hours. 

All the rest have thirty-one, ^ 1 ^ . . 

c T^ , u- 1 ' 1 5. 7 hr. to minutes. 

Save February, which alone 

Has twenty-eight ; and one day more 6. 3 da. 6 hr. to hours. 
We add to it one year in four. ^ jq wk. 6 da. to days. 

8. How many days are there in January, February, and 
March? in May, June, and July? in August, September, and 
October ? 

9. October 3, 1917, falls on a Wednesday. On what day 
does November 1, 1917, fall? 

10. At $720 a year, find the rent of a cottage for 3 months. 

11. 1 yr. = mo. = da. = hr. = mi. 

12. 5 min. = sec. 16. 48 hr. = da. 

13. 6 hr. = min. 17. 2 yr. = da. 

14. 4 da = wk. 18. 5 wks. = da. 

15. 120 sec. = min. 19. 2 da. = hr. 

Written Work 

Change : 

1. 3 hr. 6 min. to minutes. 8. 5 da. 4 hr. to hours. 

2. 5 da. 3 hr. to hours. 9. \ hr. to minutes. 

3. 12 wk. 6 da. to days. 10. 150 sec. to minutes, etc. 

4. 30 min. 20 sec. to seconds. 11. 30 da. to weeks, etc. 

5. \ wk. to days. 12. 72 rao. to years. 

6. 3 hr. 10 min. to minutes. 13. 50 hr. to days, etc. 

7. 5 da. 7 Jir. to hours. 14. \ min. to seconds. 
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15. Make a calendar for November, 1917, abbreviating 
the days of the week. 

ijB. A train goes 104 miles in 3 hr. 15 min. What is its 
rate per hour ? 

17. A machinist works 10 hr. a day in summer and 8^'hr. 
a day in winter. If his wages in summer are $3.35 a day, 
at the same rate find his wages per day in winter. 

18. If a watch gains 18 seconds in a day, how much too 
fast will it be in 3 weeks ? 

19. An automobile runs 2^, mi. in 5 min. At that rate, 
find the distance in miles and rods it runs in 1 hr. 35 
min. 

20. Mary walks J mi. to school each day. How many 
miles does she walk in going to and from school in 180 
da. ? 

21. Henry walks 80 % of the distance Mary walks each 
day. How far does Henry walk in a term of 160 da. ? 

22. At 20 cents an hour, how much will a boy earn in 26 
da., working each day from 8 a.m. to 5 p.m., allowing 1 
hr. for lunch ? 

23. If a flour mill grinds wheat at the rate of 1 pt. in 5 
sec, in how many hours will it grind 21,600 bu. ? 

24. An 11-hour train between two cities 430 miles apart 
starts 1 hr. late. How much must it increase its speed to 
arrive on time ? 

On schedule time it averaged (430 mi. ^11) per hour; when late, 
(*30 mi. ^10) per hour. 

25. A train running 1320 mi. in 24 hr. starts \ hr. late. 
How much must it increase its speed to arrive oxL^vavfel 
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COUNTING TABLE 



Oral and Written Work 



1. Memorize this table. 



12 things 


= 1 dozen 


12 dozen 


= 1 gross 


24 sheets paper 


= 1 quire 


20 quires 


= 1 ream 


20 things 


= 1 score 



2. How much will 1 gross of buttons cost at 15^ a dozen? 

3. A stationer bought 12 quires of paper for $1.20 and 
sold it at 1 ^ a sheet. How much did he gain ? 

4. Find the cost of 40 lemons at 15^ a dozen. 

5. If a dozen oranges cost 40^, how much does 1 cost? 

6. The teacher gets a box of pens containing one gross. 
How many dozen does she get ? How much are they worth 
at 5 ^ a dozen ? 

7. A dealer buys pens at 80 ^ a gross, and sells them at 
1 ^ apiece. Find his profit per dozen. 

8. Mr. Jones is 4 score and 6 years old. How old is he? 

9. A merchant buys eggs at 35^ a dozen, and retails 
them at 48^ a dozen. What is the gain on each egg ? 

10. How much will \\ doz. tablets cost at 12^ apiece? 
If the dealer sells them at 15 ^ apiece, what is his profit ? 

11. How much must be paid for 15 gross of lead pencils 
nt 35/ a dozen? 

\ 
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ADDITION AND SUBTRACTION OF DENOMINATE 

MEASURES 

To THE Teacher. — Short lengths measured with a foot ruler and 
a yardstick are expressed either in feet and inches or in yards and 
feet. For this reason, pupils need much drill in measures that can be 
expressed in one denomination. Thus, 1 ft. 5 in. = l^^ ft. ; 1 yd. 2 ft. 

= i| yd. 

Written Work 

1. Find the sum of 1 ft. 8 in. + 2 ft. 1 in. + 7 ft. 8 in, 

• IJ ft. + 2^ ft. + 7f ft. = 11 ft. 

2. John is 5 ft. 6 in. and Mary is 4 ft. 11 in, tall. Find 
the difference in their heights. 

5i ft. - 4Ji ft. = ^^ ft., or 7 in. 

Perform the operation indicated, and test by actual meas- 
urements with a foot ruler or a yardstick. 

3. 5 ft. 9 in. +4 ft. 10 in. 18. 2 yd. 6 in. -24 in. 

4. 3 ft. 1 in.-l ft. 3 in. 19. 5 J yd. -6 in. 

5. 6 ft. 1 in. +4 ft. 9 in. 20. 1^^ ft. -11 in, 

6. If yd. -4 ft. 6 in. 21. 2| ft. + 10 in. 

7. f yd. + 1 ft. 9 in. 22. 18 in. - 1| ft, 

8. 5 J yd. -10 ft. 4 in, 23. 40 in.+§ yd. 

9. S^ ft. +10 in. 24. 60 in.-4| ft. 

10. 1 yd. 1 ft. -f yd. 25. f yd. + 19 in. 

11. 6 ft. 9 in. +^ ft, 26. 3f ft.-l ft. 11 in. 
12.. 5 ft. 1 in. — 9 in. 27. 24 in. + ^ yd. 

13. 6 yd. 2 ft.+J yd. 28. 29 in.-| yd. 

14. 1 ft. 8 in. -10 in. 29. 30 ft. + 29| in, 

15. 3 yd. 3 in. + l yd. 8 in. 30. 29| in.-| yd. 

16. 2 yd. 4 in. — 1 yd. 3 in. 31. 2| ft. + 7 in. 

17. 2 yd. 1 in. + l yd. 4 in. 32. 3 ft. T \\Y.-^-^i\.- 
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DIFFERENCE IN TIME 

Finding the difference in time between two dates is the 
most practical application of subtraction of compound denomi- 
nate numbers. 

Written Work 

1. Find the diiBPerence in time between November 16, 1916, 
and August 12, 1918. 

Aug. 12, 1918, is represented as the 12th day 

yr. mo. da. ^^ ^^^ 8th month of 1918, and Nov. 15, 1916, 

1918 8 12 ^ *'^^ ^^^^ ^^y ^^ *^® ^^*^ month of 1916. 

IQIfi 11 1^ ^ "^^*' ^^ ^^ *^*'' "^ ^^ ^' ~^^ ^^ ' ^^ ^*' ~ 

15 da. = 27 da. ; 1 yr., or 12 mo., + 7 mo. = 19 

mo. ; 19 mo. — 11 mo. = 8 mo. ; 1917 yr. - 

1916 yr. = 1 yr. 

Subtract : 

yr. mo. da. yr. mo. da. 

2. 1917 7 12 3. 1916 9 1 
19 10 9 15 1901 8 16 

4. General Robert E. Lee was born January 19, 1807, 
and General Ulysses S. Grant, April 27, 1822. How old was 
each at the close of the Civil War, April 9, 1866 ? How 
much older was General Lee than General Grant ? 

5. President Woodrow Wilson was born at Staunton, Va., 
Sept. 28, 1856. How old was he at the date of his first 
inauguration, March 4, 1913? - . - 

6. Louisa M. Alcott was born at Germantown, Pa., Nov. 
29, 1832. How old was she at the time of her death, March 
6, 1888. 

7. Ex-President Theodore Roosevelt was born in the city of 
New York, Oct. 27, 1858. How old was he when he took the 

oath of office as President oi iVv^ United States, Sept. 14, 1901? 
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PERCENTAGE 

Per cent means by the hundred or hundredths. The sign 
for per cent is %. 

We may express the per cent of a number either as a eom- 
man fraction or as a decimal. 

Thus, 6% = jIjs = -06; 6% of 600 means xiu of 500, which equals 30. 
Or, .06 of 500 = 30. 

2% of a number means ^J^^, or .02, of the number. 
25 % of a number means f,^, or .25, of the number. 

Oral Work 

1. What term in common fractions corresponds to the 
aumber before the sign % ? to the sign % ? 

2. In the following expressions, what represents the numer- 
ator f the denominator? 



1% 


20% 


40% 




90% 


6% 


30% 


75% 




100% 


3. Find 6 % of 100. 








Solution. — yj^ i 


of 100 = ( 


5. Or, .06 X 100 = 


= 6. 




Find : 










4. 5 <fo of 100 


10. 


10 % of 100 


16. 


8 % of 75 


5. .05 of 100 


11. 


25 % of 100 


17. 


.08 of 75 


6. T^ffOflOO 


12. 


.25 of 400 


18. 


lh of 75 


7. 6 % of 150 


13. 


3 % of 60 


19. 


38 j % of 300 


8. .06 of 150 


14. 


.03 of 60 


20. 


?oo °f ^<><^ 


9. .10 of 100 


15. 


-^h of 60 
247 


21. 


•dS^cfo^i'?^^^ 
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Changing per cents to equivalents. 

Oral Work 

Since 5 % = .05 = y^ = ^, these expressions are called 
equivalents. 

1. Give the fractional and decimal equivalents of 10%; 
6%; 4%; 20%; 26%. 

Read the following equivalents : 

2. ^, 20 %, .20, i 5. Hi, 37^ %, .37J, | 

'• ifo' ^-^ ^^' •^^^' * «• T^' 80%, .80,1 

4. ^j, 40%, .40,1 7. gi,87|%,.87J,J 

8. Change the fractions ^, f , f , ^ to hundredths and per 
cents ; also ^, f , |^, |« 

J = 5 )1.00 i = 8 )1.00 

.20, or 20% .12J, orl2i% 

^ = 2 X .20 = .40, or 40% J = 3 x .121 = -371, or 37i% 

I = 8 X .20 = .60, or 60% f = 5 x .121 = .621, or 62j% 

f = 4 X .20 = .80, or 80% 1 = 7 x .121 = -871, or 871% 

Change to hundredths and per cents : 

9. ^ 13. I 17. ^ 21. I 25. I 

10. i 14. i 18. ^ 22. I 26. f 

11. f 15. f 19. ^ 23. I 27. I 

12. \ 16. 3^^ 20. ^ 24. ^ 28. -^ 

Give the products rapidly : 

29. 2 X .83J 32. 5 X .121 35. 4 X .12J 38. 4 X .04J 

30. 5x.l6f 33. 7x.l2^ 36. 6X.12J 39. 8x.l6| 
31. 5x.l2^ 34. Sx.Q^i ^1. ^x.l6 40. 4x.l6| 



I 
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41. Memorize the following 


table : 


are boya. 


1 = 50% 1 = 20% 


| = 83|% 


1 _Oi 

i» - "3 orofit 


| = 33|% 1-40% 


1 = 12| % 


f«=«i% 


| = 66|% 1 = 60% 


| = 37|% 


^ = 6|% 


1 = 25% 1=80% 


1 = 62i % 


^ = 5% 


1 = 75% | = 16i% 


| = 87|% 


4 = 4% 



Name rapidly the fractional equivalents, in lowest terms, 
of the following per cents : 



42. 


60% 


47. 


20% 


52. 


37J%^''-^ 

% 


57. 


90% 


43. 


33^% 


48. 


40% 


53. 


62J% '■• 


do. 


l^% 


44. 


66f% 


49. 


60% 


54. 


m % '-; 


59. 


16f% 


45. 


25% . 


50. 


8i% 


55. 


10% 


60. 


80% 


46. 


76% 


51. 


83J% • 


56. 


30% 


61. 


70% 



Write the equivalents of the following in hundredths. 
Thus, 1% = .01; 32% = .32; ^% = .00J^; etc. 



62. 


1% 


68. 


i% 


74. 


50% 


80. 


13% 


63. 


32% 


69. 


3% 


7S. 


1% 


81. 


13i% 


64. 


1% 


70. 


11% 


76. 


6% 


82. 


1% 


65. 


2% 


71. 


i% 


77. 


1% 


83. 


100% 


oo. 


16|% 


72. 


4% 


78. 


7% 


84. 


123% 


67. 


J% 


73. 


43J% 


79. 


i% 


85. 


127% 



86. May received 80 % in arithmetic, 100 % in spelling, and 
90 % in grammar. What was her average per cent ? 

87. The attendance was 80 % of the enrollment. What 
fractional part of the enrollment was il? 
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Cha%g ^ given per cent of a number. 

Oral Work 

Ind results decimally: 
Note.— Thiiik of 66|% as | ; of 83^% as f, etc. 

1. .66f % of 18, 12. 37^% of $720oA 

2. 33^% of 90. 13. 12 J % of 16400. 3,^ 

3. 60% of $600. 14. 76% of $4800. 

4. 26 % of % 2000. 15. 66f % of f 999. 

5. 76 % of 16 inches. 16. 80 % of 60 sheep. 

6. 20% of 100 yards. 17. 60 % of 76 horses. 

7. 40 % of 60 feet. 18. 40 % of 90 miles. 

8. 60% of 40 miles. 19. 87|% of $160.^^ 

9. 80 % of 76 gallons. 20. 62J % of % 240. ' ' 
10. 16|% of $6000.V 21. 37^% of $880. >> 
n. 83J% of $1200.^1, 22. 12^% of 24. 'r 

23. John earns $21.60 per month, and spends 76% of 
earnings for clothes. How much do his clothes cost him^ 

24. Mary earns $60 per month as a stenographer and p^ 
40% for board and room. How much do her board/ 
room cost her ? I k k 

25. A boy spends $16 for an overcoat and 37J % ^ V 
sum for shoes. How much does he spend for shoes? 

26. John earns $50 during his vacation, and Mai^ 
25% as much as John. How much does Margaret earnr 

27. What is 33^ % of 24? of $4.80? of $66.90? 

28. A man's salary is $ 150 per month. He spends 40 % of 
it for clothing and other expenses. How much does he save? ' 

29. John sells $20 worth of berries for Mr. Smith fpd 
^ets 10 % for selling. How much does he receive ? J 
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30. There are 1000 pupils in school, and 40 % are boys. 
How many are boys ? 

31. If a man buys a horse for $285 and sells it at a profit 
of 20 %, how much does he gain ? 

■^^ The base is that number of which some per cent is to be 
taken ; as, 5% of f 200 {base^. 

— The rate is the number of hundredths taken ; as, 5 % 
(rate} of 80 horses ; that is, y^ of 80 horses. 

The percentage of a number is the result obtained by tak- 
ing any per cent of it ; as, 10 % of 200 acres is ^^ of 200 
acres, or 20 acres (percentage^. 

In problems involving percentage, discard less than \ cent in the an- 
swer and count \ cent or a greater fraction of a cent as an extra cent. 




Written Work 
1. What is 76% of $5-12? 

Multiplier Multiplicand 



> 



Rate 

75% 
Decimal Method 

6% = .75. 
. .12, base 
/ .75, rate 
/ 2660 
' 3584 



• $3.8400, percentage 

Fractional Method 

75% = 1 
f of $5.12 = #3.84 



Base 

of $5.12 = 



Product 
Percentage 

( ) 

Study of Problem 

What is the base? ^5.12. What 
is the rate? 75 %. 

To what do the base and rate cor- 
respond in simple multiplication? 
Multiplicand and multiplier. 

To what does percentage corre- 
spond in simple multiplication? 
Product. 

How is the product found in 
simple multiplication ? Multiplier x 
multiplicand. 

How is the percentage found? 
Rate X base. 
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The percentile of a number equals the product of the base 
hy the rate. 

Find, using a short method when possible : 

2. 16% of* 200. 7. 18% of 400. 

3. 33 J % of 11 months. 8. 27 % of 400 horses. 

4. 60 % of 30 days. 9. 3 J % of 99. 

5. 12 % of 150 acres. 10. 18 % of 150 lb. 

6. 15 % of 600 acres. 11. 1 J % of $ 75. 

12. A house costs $2500, and the damage by fire is 8 %. 
Find the amount of the damage. 

13. John owed his tailor $80, and paid 37 J % of the debt. 
How much does he still owe ? 

14. Mary spells 90 % of 80 words correctly. How many 
does she miss? 

15. A boy buys apples at f 1 per bushel, and sells them at 
a profit of 20 %. How much profit is that per bushel ? 

16. 6 J % of 3680 equals what number ? 

17. A man buys a farm for ^ 2500, and sells it for 25 % 
more than it cost him. For how much does he sell the 
farm? 

18. A man earns $180 per month, and puts 33 J % of it in 
the savings bank. What is his deposit each montli ? 

19. If 2il^ % of a man's farm is in timber, and the total 
area is 240 acres, how much timber land has he ? 

20. A teacher who earned $1200 a year spent 66f % of her 
salary. How much did she save? 

21. Mr. Scott's horse is valued at $350, and Mr. Hill's 
at 80 % of this. What is the value of Mr. Hill's horse ? 

22. The population of a town of 9672 inhabitants increased 
121 % in a year. Wh'Al nv^.^ \Xv^ ywc^^^i^q in population? 
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Finding what per cent one number is of another number. 

Oral Work 

1. What part of 8 is 4 ? (See page 213.) What % of 8 
is 4 ? 

Solution. — 4 is J of 8, or 50 ^o of 8. 

What per cent of : 

2. 10 is 6? 6. 30 is 10? lo. 40 is 20? 

3. 12 is 6? 7. 15 is 5? li. 30 is 20? 

4. 20 is 5? 8. 12 is 10? 12. 12Jis6i? 

5. 40 is 8? 9. 20 is 10? 13. 27J is 5J? 

Written Work 

1. What per cent of 80 is 12 ? 

12 ^ 80 = H = ^, or 16 % 12 ^ 80 = H = .15, or 15 ^. 
Test: .16x80 = 12 ^ 

To find what per cent the second of two numbers is of the 
first, make the second number the numerator^ and the first num- 
ber the denominator^ of a fraction^ and express the fraction as a 
per cent. 

What per cent of : 

2. 50 is 16? 5. 200 is 65? 8. 150 is 75? 

3. 80 is 24? 6. 125 is 45? 9. 160 is 50? 

4. 60 is 18? 7. 240 is 90? lo. 320 is 25.6? 

11. Frank's salary for a month is $75 and Samuel's is 
$ 25. What per cent of Frank's salary is Samuel's ? 

12. I earn $600 a year and spend $300. What per cent 
of my money do I spend? 

13. A farmer who raised 350 bu. of potatoes marketed 
only 280 bu. What per cent of his potatoes did he market? 

14. If I spell 20 words out of 25 words correctly, what 
*a • cent do I get on the test ? 
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15. What per cent of a quart is a pint ? 

16. What per cent of a yard is a foot? 

17. What per cent of a gallon is a quart ? a pint? 

18. What per cent of a gross is a dozen ? 

19. What per cent of a pound is an ounce ? 

20. What per cent of a foot is an inch? 

21. Tom earned 20 ^ on Saturday, and Joe earned 50 ^. 
What fractional part of Joe's* money is Tom's money? what 
per cent ? 

22. Mary's hat cost $2.00, and Martha's hat cost $3.00. 
What per cent of the cost of Martha's hat did Mary's hat 
cost? 

23. Nellie attends school 19 days out of 20 days. What 
is her per cent of attendance for the month ? 

24. James, Robert, and Paul are respectively 20, 15, and 
10 years of age. What per cent of James's age is each of 
the other two? 

25. In a school of 400 pupils, 220 are girls. What per 
cent of the school are girls? what per cent are boys?- 

26. The wool from Mr. Jones's sheep averaged $ 3 a head. 
He afterwards sold the sheep for $12 a head. What per 
cent of the value of the sheep is the wool ? 

27. Walter sold 60 out of 120 chickens that he raised dur- 
ing the summer. What per cent of his chickens did he sell? 

28. John buys a sled for $3 and sells it for $3.25. What 
per cent of profit does he make ? 

Hint. — His profit is the relation between $ .25 and f 3. 

29. A huckster buys lemons at 20^ a dozen, and sells them 
at24fi!a dozen. What is his per cent of profit on the cost 

of the lemons ? 
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30. In 1917, 80 pupils were graduated from Franklin 
School, and in 1918, 40 more pupils were graduated than in 
1917. What was the per cent of increase ? How many pupils 
were graduated in both years ? 

31. A turnip that weighs 10 oz. contains 9 oz. of water. 
What per cent of the turnip is water ? 

32. I bought a suit of clothes marked $10 for $8. What 
per cent of discount did the clerk give? 

33. In an orchard there are 40 apple trees, 10 pear trees, 
5 plum trees, and 5 cherry trees. What per cent of the whole 
number of trees are the apple trees? the plum trees? the 
pear trees? the cherry trees? 

34. Frank works 8 hours on Saturday, and 2 hours on 
each of the other days in the week. What per cent of the 
number of hours that he works on Saturday does he work on 
each of the other days ? 

35. A reduction of $4 is offered on a. piece of furniture 
marked $20. What per cent of reduction is offered ? 

36. Out of 40 chickens that James had on May 1, he suc- 
ceeded in raising only 25. What per cent of chickens did 
he lose? 

37. Mary spelled 20 words correctly out of 25. What 
per cent did she misspell? 

38. A man bought from Mr. Grant a farm valued at $5000 
for $4000 cash. What per cent of the value of the farm 
did he save by paying cash ? 

39. A bag of potatoes that weighs 100 lb. in September 
weighs 95 lb. in April after drying out. What per cent of 
the weight of the potatoes is lost in drying out ? 

40. John's salary in September was $40 a month, and in 
October it was raised $10 per month. What per cent of 
increase in salary did he receive? 
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41. I buy a house for $ 2500 and sell it for * 3000. What 
is the per cent of gain ? 

42. I buy a horse for 1300 and sell it for $350. What is 
the per cent of gain ? 

43. I buy a house and lot for f 3000 and sell it for f 2800. 
What is the per cent of loss? 

Hint. — The per cent of loss is the relation that $200 bears to 
f3000. 

44. I buy a bill of goods for $1000 and by paying cash I 
get $100 reduction. Find the per cent of reduction. 

45. My tuition in a Business College is $ 100, but by pay- 
ing cash I get it for $80. What per cent do I save by pay- 
ing cash ? 

In the following quotations on canned goods to-day as 
compared with those of two months ago, find the per cent 
of increase or decrease: 



46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 




TO-DAT 


Two MONTHB 

Aeo 


Per Cent 

or Incbeabe ob 

Deobeabb 


Plums 

Spaghetti 

Peaches 

Pears 

Asparagus 

String beans 

Tomatoes 

Lima beans 

Spinach 


22^ 
18^ 
26^ 
26^ 
30^ 
20^ 

18^ 


20^ 
20^ 
24^ 
20^ 
25^ 
16^ 
18^ 
16^ 
llf! 


• 

? 
? 
? 
? 
? 
? 
? 
? 



55. A workman who received $3 a day had his wages 
fflcreased $ .25 a day . 'WYi^X, \?vv.^ \Jaa ^er cent of the increase? 
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56. A man received 120 for selling 12000 worth of 
goods. What per cent did the man receive for selling the 
goods? 



Amount reokiykd fob 
Skllino 


Amount Sold 


Per Cent foe 
Billing 


57. $10.00 


$ 100.00 


? 

• 


58. 10.05 


100.50 


• 


59. 20.00 


200.00 


9 

• 


60. 10.15 


50.75 


9 

• 


61. 80.00 


4000.00 


9 

• 


62. 20.00 


1000.00 


9 

• 


63. 75.00 


2000.00 


9 

• 


64. 2.50 


50.00 


9 

• 


65. 50.00 


5000.00 


9 

• 


66. 5.25 


100.00 


9 

• 


67. 60.00 


3000.00 


9 

• 



68. Ruth earned f 25 in picking berries and fruits, and 
put $16.75 in the savings bank. What per cent of her 
earnings did she save ? 

69. A grocer bought apples for $3.20 a bushel, and was 
compelled to sell them at a loss of $.80 a bushel. What 
was the per cent of his loss ? 

70. Strawberries were sold in the market at 10^ a box 
on Monday and at 8^ a box on Tuesday. What was the 
per cent of reduction from Monday to Tuesday ? 

71. Peaches were quoted at $1.50 a bushel on Monday, 
and at $2.00 a bushel on Saturday. What was the per 
cent of increase in price from Monday to ^a\.\vc^^'^'^. 

HAM. STAND. AK. II 17 
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COMMERCIAL DISCOUNT 

Wholesale merchants and manufacturers usually publish 
printed price lists of their goods. The prices in these Usts 
are higher than the wholesale prices and are subject to 
deductions called trade discounts or commercial discounts. 
A discount is any deduction from a fixed price- 
Sometimes several discounts are allowed. The first is a 
discount from the list price ; the second, a discount from the 
remainder, etc. 

Tlie net price is the price less all trade discounts. 

Oral Work 

Find the selling price of goods marked : 

1. *16, less 20 %. 7. *40, less 60 %. 

2. $20, less 40 %. 8. $48, less 25 %. 

* 3. $6, less 60 %. 9. 16.80, less 25 %. 

4. $25, less 20 %. lo. $4.60, less S^ %. 

5. $7.50, less 20%. ii. $9,60, less 16f%. 

6. $12.60, less 40 %. 12. $4.80, less 37 J %. 

Written Work 
Find the selling price of goods marked : 

1. $168.75, less 25 %. 7. $875.50, less 30 %. 

2. $1374, less 16f %. 8. $278.90, less 10 %. 

3. $1872, less 33 J %. 9. $2378.50, less 4%. 

4. $278.40, less 37 J %. lo. $6775.20, less 6%. 

5. $3030, less 40%. ii. $8888.88, less 12 J ^. 

6. f225.65, less20ofo. 12- $4255.75, less 40%. 
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13. Find the net price of a bill of goods for $75.40, trade 
discounts 20 %, 10 % 

List price, 175.40 

Less 20 ^o 15.08 Observe that the second discount is 

•;,. , . J /j/v oo reckoned on the first remainder. As there 

First remainder, 60.32 i .. j- 4. xu j 

' are only two discounts, the second remain- 

Less 10 %, O'03 der is the net price. 

Net price, $54.29 

Find the net price of articles listed at : 

14. $400, less 20 %, 10 %. 17. $10.75, less 40%, 5 %. 

15. $375.50, less 25 %, 5 %. 18. $6.80, less 25 %, 10 %. 

16. $290.80, less 40%, 10%. 19. $ 12. 75, less 33 J %, 10%. 
Find the net price of the following bills of goods : 

20. 36 dozen boys' caps @ $6, discounts 25 %, 20 %. 

21. 50 buggies @ $120, discounts 20 %, 15 %. 

22. 75 sets harness @ $40, discounts 30 %, 10 %. 

23. 25 grain drills @ $95, discounts 40 %, 5 %. 

24. 12 rubber hose, each 50 feet long, at 25^ a foot, 
discounts 30 %, 15 %. 

25. A merchant buys 12 stoves listed at $45, less 40 %, 
10 %. Find the net amount of the bill. Compare this with 
the net amount of the bill with only one discount of 50 %. 

26. Compare the net price of an article listed at $500, 
discounts of 20 %, 10 %, with the net price of a similar article 
listed at $500, discounts of 10 %, 20 %. 

Discounting bills. 

Merchants and manufacturers frequently offer an extra 
discount from their bills if cash is paid at the time of purchase 
or within a certain time. This is called a cash discount. 
Cash discounts are always mentioned in connection with the 
terms of payment. 
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Oral Work 



Find the net price : 



1. 


List Price 


Rate of 
Discount 


Net 
Price 




List Pbioe 


Rate of 

DlSOOlTNT 


Net 
Pbioi 

9 

• 


$80 


25% 


9 

• 


10. 


$350 


25% 


2. 


100 


60% 


9 

• 


11. 


25 


20% 


9 

• 


3. 


450 


m% 


9 

• 


12. 


64 


12i% 


9 

• 


4. 


600 


33i% 


? 


13. 


600 


20% 


9 

• 


5. 


12 


16f% 


? 


14. 


360 


25% 


? 


6. 


32 


m% 


9 

• 


15. 


66 


m% 


9 


7. 


50 


20% 


9 

• 


16. 


100 


20% 


9 

• 


8. 


150 


20% 


? 


17. 


990 


33i% 


9 


9. 


54 


16|% 


9 


18. 


1080 


1H% 


• 



The A. B. Orr Company in Lynn, Mass., advertised the 
following goods' Find the per cent of discount. 





19. 


List Pbios 


Net Pbioe 


Per Cent of 
Disoount 






$ 25 suits 


$20.00 


? 

• 






20. 


$ ,12| ribbon 


.10 


9 

• 






21. 


$ 10 boys' suits 


7.50 


? 






22. 


$ 3 girls' trimmed hats 


2.00 


? 






23. 


$ 3.50 girls' shoes 


2.75 


? 






24. 


$ .50 dress goods 


.37i 


? 






25. 


$ 8 remnant 


4.00 


? 






26. 


$ .40 ribbon 


.30 


? 






27. 


$ 12 girls' suits 


9.00 


? 






28. 


$ 150 piano player 


150.00 


? 




I"-! 


$ 4 shoes 


3.00 


? 
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Written Work 

1. Find the net cash price of the sectional bookcases as 
given in the following bill at 33 J % and 10 % trade discounts. 
Terms: 60 days net; 5% cash in 10 days. 



Grand Rapids, Mich., jam^. ^, 1918. 
li\&MyiQ/. ^ex>: /if, CCte/?ca,n>cieA^ If &-., 

300 WcxycL citv&et. 

Bonofjt 0f The Harrington Mfg. Co. 
Grand Rapids, Mich. 
Terms : 60 days net ; 5 % cash in 10 days. 


f<M^. ^ 


IS 


12 !S(xyke.(M^ y&elUn^ ^28 
/2 '' ^0^ ^2/ 
6 " BdQ^ ^26 

R&e^eAA>-&cL ja^oAfyyie/nt, fa/yi. /O, 
/C&n^A/yuftcyyi/ Tflj^' ^' 


27 


^0 

^0 

/6 

2^ 

6/ 


1 
I 

f28 


73 


60 
20 


30 

/ 





The sign #, when placed before a number, is read " number." Thus, 
# 12 is read " number 12." 

Make out bills showing net cost price for the following: 

2. Mr. King bought for cash from Johnston and Roland, 
Denver, Colo., 4 doz. Acme lawn mowers @ $ 30, 50 lb. lawn 
seed @ 16 ^, 2^ doz. brushes @ 40 ^. Trade discounts: 20 %, 
10 %. Terms : 30 days net ; 2 % cash in 10 da».^^. 
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3. Jamison and Redmond, St. Louis, Mo., bought, for cash, 
from the Owen Buggy Co., Cincinnati, Ohio, 72 buggies 
@ $105, 50 sets harness @ $45, 15 sleighs @$ 60, 40 robes 
@ $20. Trade discounts: 30%, 15%. Terms: 30 days net; 
3 % cash in 10 days. 

4. James Cubbison, Greenville, Ohio, bought for cash from 
Arbuckle, Judson & Co., Milwaukee, Wis., 5 doz. hand- 
kerchiefs @ $3.60 ; 6 bolts muslin, 40 yd. each, @ f .08 ; 5 
bolts prints, 42 yd., @ $.07. Trade discount : 38J %. Terms: 
30 days net ; 2 % cash in 10 days. 

5. S. H. Hard wick Co., piano dealers, Boston, Mass., order 
from the Walton Piano Co., Chicago, 111., 2 Harmonic pianos 
# 266 @ $600, less 40 %, 10 % trade discount. Terms : 90 
days net ; 10 % off 10 days. Find the net cash price. Find 
the net price if paid in 30 days. 

6. M. L. Smith, tailor, Brockton, Mass., orders from 
Bender & Co., New York, importers, 3 pieces suiting, 22 yd. 
each, @ $3.15. Terms: 30 days net; 2% off 10 days. 
Make out and receipt bill if paid within 10 days. 

7. A $2400 automobile was sold for $1800. For what 
per cent of the cost was it sold? 

8. I sold a bill of goods for $1200 that cost me $1050. 
What was my gain per cent? 

Hint. — My gain was $150. My per cent of gain was the relation be- 
tween what numbers? 

COMMISSION 

An agent is a person who transacts business for another. 
Commission is the sum charged by an agent for his services. 

Oral Work 

Find the commission on: 

1. $ 2000 at 5 % 3. $ 2500 at 4 % 5. $ 1000 at 8^ 
2. $5000 at 10 <^o ^. %?^^Q^ ^\.'±% 6. $4000 at ^ie 
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Written Work 

An agent made the following sales. Find his commission 
for each day at 5 % : 

1. Monday, $1800 4. Thursday, $1400.80 

2. Tuesday ,$ 1594 5. Friday, $1528 

3. Wednesday, $1964 6. Saturday, $2370.60 

7. Find his total commission for the week. 

8. A real estate agent sells a house and lot for $6750, 
charging 2 % commission. Find his commission. 

9. A traveling salesman sold $50,000 worth of goods in 
a year, at a commission of 8 %. If his expenses for the year 
were $2200, how much had he left? 

10. An agent rents 12 houses at $40 per month. If he 
receives 5% for collecting the rents, how much is remitted 
to the owners each month ? 

11. James and John are employed in a factory. John 
works 307 days in the year at $1.95 a day, and James works 
296 days in the year at $2.15 a day. John deposits 25% of 
his earnings in the savings bank, and James deposits 30 % of 
his earnings. Find their total deposit for the year in the 
savings bank. 

12. Mr. Daniels promised his son George and his daughter 
Mary to add 20 % to their total savings each year. George 
saved $159 for the year, and Mary $124. How much money 
did the "father have to add to the earnings of each ? 

13. William earns $1.80 a day, and puts 10 % of his earn- 
ings in the savings bank. If he works 302 days in the year, 
how much does he deposit in the savings bank? 

14. Curtis works in vacation for $50 a month. If he 
wo^ks 2 mo., and saves 60 % of his money, how much money 
does he save ? 



SIMPLE INTEREST 

Oral Work 

1. Mr. Johnston pays the liveryman $6 for the use of a 
horse and buggy for two days. What does he get in ex- 
change for the f 6 ? 

2. Mr. Daniels pays $6 for the right to pasture his cow in 
a field for two months. What does he get in exchange for 
the $6? 

3. Mr. Watson pays $6 for the use of 'f 100 for one year. 
What does he get in exchange for the $6 ? 

4. In the first two examples money is paid for the use of 
something that is not money. For what does Mr. Watson 
pay the money in the last example ? 

Interest is money paid for the use of money. 

5. How much does Mr. Watson pay for the use of the 
money? What is the $6 called? 

6. On what is the interest reckoned? The $100 is called 
the principal. 

The principal is the sum on which the interest is paid. 

The rate of Interest is a certain number of hundredths of 
the principal paid for the use of the principal for one year. 

Time is always a factor in interest Interest, then, is the 
product of three factors: principal, rate, and time. 

The amount is the swoi oi \Xv^ ^Ymcli^al and the interest. 
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Interest for years and months 

Oral Work 

1. What part of a year are 6 months? 4 months? 3 
months? 2 months? 1 month? 

2. If the interest for a year is ilOO, what should it be 
for 6 months? for 4 months? for 3 months? for 2 months? 
for 1 month? 

Find the interest on : 

3. $300 for 1 year at 5 % 5. *150 for 3} years at 6 % 

4. $800 for 2 years at 6 % 6. $ 700 for 4^ years at 4 % 

Written Work 

1. What is the interest on $200 for 2^ years at 6 % ? 
$200, principal 

*06 , rate The interest for 1 year is .06 of 



$12.00, interest for one year the principal, or $12. The inter- 

2JL est for 2 J years is 2^ x $12, or $30. 

$ 30, interest for 2^ years 

Multiply the principal hy the rate and the product by the 
number of years. 

The year is usually considered as 360 days, that is, 12 months of 30 
days each. 

Find the interest of : 

2. $250 for \\ years at 4% 7. $500 for 2 J years at 4% 

3. $76 for 2 years at 5% 8. $960 for 9 mo. at 6% 

4. $100 for 3f years at 7% 9. $900 for 2| years at 7% 

5. $80 for 4| years at 5% 10. $654 for | year at 6% 

6. $40 for 2^ years at 6% U. $220 iot \^^^'t ^H.'^^o 
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Find the interest and the amount : 

12. $660 at 6% for 1 yr. 2 mo. 

13. $467.75 at 6% for 2 yr. 8 mo. 

14. # 675 at 6 % for 1 yr. 4 mo. 

15. $1200 at 6% for 2 yr. 8 mo. 

16. $84.50 at 6% for 3 yr. 3 mo. 

17. $90.75 at 6% for 2 yr. 6 mo. 

18. $530 at 5% for 3 yr. 6 mo. 

19. $150 at 4 % for 4 yr. 1 mo. 

20. $275 at 6% for 1 yr. 10 mo. 

21. $120 at 5% for 2 yr. 8 mo. 

22. $625 at 4% for 8 mo. 

23. $400 at 6% for 3 yr. 7 mo. 

24. $275 at 5% for 2 yr. 11 mo. 

Find the interest at 6 % on : 

25. $100 for 6 months. 28. $624 for 120 da. 

26. $500 for 4 months. 29. $170 for 8 mo. 

27. $150 for 2 yr. 2 mo. 30. $355 for 130 da. 

31. Find the amount necessary to pay a loan of $250 at 
6 % from Jan. 4, 1916, to March 4^ 1918. 

32. Find the interest at 6 % on $ 375 borrowed Sept. 1, 
1915, and paid March 1, 1917. 

33. Thomas borrows $250 to help him through college. 
Find the amount he must pay at the end of 3 years 6 months 
at 6 % interest. 

34. Henry lends a friend $ 525 for 2 years 4 months at 6 fo 
interest. Find the amount that his friend must pay him at 
the end of the time. 



PRACTICAL BffEASUREBffENTS 

MEASURES OF SURFACE 
Oral and Written Work 

Review Areas of Rectangles, pp. 194-198. 

1. Draw a diagram on a scale of 1 in. to 3 ft., to represent 
a rectangle 24 ft. long and 18 ft. wide. Find its area. 

Draw diagrams, on suitable scales, and find the surfaces of 
the following rectangles : 

2. A rectangle 20 ft. by 24 ft. 

3. A flower bed 16 ft. by 8 ft. 

4. A floor 16 ft. long and 14 ft. wide. 

5. A wall 15 yd. long and 5 yd. high. 

6. By actual measurement find the number of square feet 
in the floor, the door, the blackboard, and the walls of your 
schoolroom. 

7. In what denominations did we find the lengths and 
the widths of the problems just given ? 

Land is measured in acres^ square rodSy square feeU or in 
acres and parts of an acre. 

8. Measure a square rod on your playground. How long 
is it? how wide? 

9. Measure the length and the width of your school 
grounds in rods and feet. 

10. Since 16J feet equal 1 rod, how many yards equal 1 
rod ? How many square yards equal 1 sc^\3Lax<6 tc>&1 

267 
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11. Since 16 J feet equal 1 rod, how many square feet equal 
1 square rod? 

12. A field is 70 rd. long and 40 rd. wide. How many 
square rods are there in it ? how many acres ? 

13. Memorize this table : 



144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 

30^ square yards =^ 1 square rod (sq. rd.) 

160 square rods = 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 

1 A. = 160 sq. rd = 4840 sq. yd. = 43,560 sq. ft. 



Written Work 

Change : 

1. 2700 sq. yd. to sq. ft. 4. 1| A. to sq. rd. 

2. 50 sq. ft. to sq. in. 5. 800 sq. yd. to' sq. rd. 

3. 1600 sq. rd. to A. 6. 5| A. to sq. ft. 

7. A farm is 90 rd. long and 60 rd. wide. Find the 
number of acres in it. Find its cost at f 60 per acre. 

8. A lot 100 ft. square has a house 36 ft. by 42 ft. 
located on it. The remaining space is lawn. Find the 
number of square feet of lawn. Draw a diagram. 

9. A concrete sidewalk in front of the lot is 4 ft. wide. 
Find its cost at 25 ^ a square foot. 

10. Find the cost of a flagstone walit, 135 ft. long and 6 ft 
wide, at 21 ^ a square foot. 

11. City lots are sometimes sold by the square foot. Find 
the cost of a lot in Omaha, Nebr., 21 ft. by 70 ft., at $ 27.50 a 

fliquare foot. 
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12. A farm 160 rd. long and 120 rd. wide is sold in 
two pieces, |^ of it at $60 an acre, and the remainder at 
$ 50 an acre. Find the amount of the entire sale. 

13. An Indiana farmer owns a farm a mile square. How 
many acres has he ? Find its value at $ 85 an acre. 

14. A western wheat field 100 rd. long and 80 rd. wide 
yields 880 bu. of wheat. Find the average yield per acre. 

15. City lots are usually sold by the front foot. Find the 
cost, at f 20 a foot front, of a lot 25 ft. front by 120 ft. deep. 
Find the cost per square foot. 

16. A four-room school building has a slate blackboard 
24 ft. by 4 ft. in each room. Find the total cost of the 
blackboard at 33 ^ a square foot. 

17. The area of a field in the 
form of a rectangle is 8 A. 

•If one side is 32 rd., what is 
the other side ? 

These diagrams represent pieces of 
laind. The dimensions are given in 
rods, and the corners are all square. 

18. Divide the first piece into 
3 rectangles and find (1) how 
many square rods there are in each ; (2) the perimeter of 
each ; (3) the area of the entire 
piece in acres. 

19. Divide the second piece 
into rectangular lots, and find 

(1) the perimeter of each ; 

(2) the area of each ; (3) the 
area of the entire piece. 

20. Find the value of a lot 28' x 56', on the main street of 
a large city, at i40.50 a square foot. 
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21. Mr, Franklin's farm is in the shape of the diagram. 
The dimensions are given in rods. What is the size of 
the farm in acres? 
On what scale is the 
farm represented in 
the digram ? 

22. Find by the 

scale the number of 

acres in oats; in com; 

in pasture ; in wheat. 

, ■ 23. The wheat yields 

24 bushels to the acre and is sold for $1.36 a bushel. Find 

the amount of the sale of wheat. 

24. The csom yields 85 bushels to the acre, worth 95 ^ & 
bushel. Find the amount of thecorn crop, not counting the 
fodder. 

THE RIGHT TBUNGLB 

Oral and Written Work 

1. Draw on the blackboard a rectangle 1 2 inches long and 8 

inches wide. Connect the opposite corners by a straight lipe. 

This line is called the diagonal of the rectangle. It divides 

the rectangle into two triangles. 

A triangle is a surface bounded by three straight lines. 
A right triangle is a triangle having one 
right angle. 

The base of a triangle is the side on 
which it is assumed to stand. 

The altitude of a triangle is the line 
that meets the base line at a right angle. 

To THE Teacher. — A.s an aid in drawing, haveeaohpa|ul,if poBBibla, 
geta right triangle, liVe the ooetereie^xfeSRSi^fti, 
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2. Point out the base and the 
altitude in the trianglea at the 
right. 

3. Fold a rectangular piece 
of paper, as ABCD, on its di- 
agonal. Observe: 

(1) That the rectangle ABCD and 
the triangle ABD have the same base 
and altitude. 

(2) That the area of the triangle is 
just ^ the area of the rectangle. 

Hence the area is J of 4 x 2 >; 1 39. in., or 4 sq. in. 

The area of a right triangle equals the unit of measure mul- 
tiplied by ^ the product of the bate and ike altitude. 

Draw on a suitable scale and find the area of the follow- 
ing right triangles in square inches: 




A BaSB 4in. 



Base 10 in., altitude 8 in. 

, altitude 6 




Base 25 in., altitude 18 in. 
Base 36 in., altitude 24 in. 

8. Observe the dimen- 
sions of the school build- 
ing. What are the heights 
of th^ sides of the build- 
ing? 

9. Find the number of 
square feet of siding 
needed for the sides and 
the two ends of the same 
height as the sides, making 
no alloiJa.iic.« i»Y a^T^^-a.*^- 
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10. The triangular parts at the top of the house, in 
. front and in back, are called gables. Each gable can be 
divided by a line through tlie 
center of its base into two right 
triangles. How many square feet 
of siding are necessary for the 
two gables ? 

11. Find the cost of painting 
the siding on the bouse, at 15 ^ a 
square yard. 

12. John has a tent with dimensions as shown in tha 
above illustration. Find the area of each 

end of the tent, and of each side of the j""''^^ 

tent. .j^ J"^*^.- 

13. Find the entire surface of the 
gablfe and the end of the house repre- 
sented in this picture. 



MEASURES OF VOLUUE 
Oral Work 

1. How many cubic inches equal 1 cubic foot ? 

2. How many cubic feet equal 1 cubic yard ? 

3. How many cubic yards equal a cart load of earth? 

4. How many surfaces has a cube ? 

5. Show that all the surfaces of an inch cube are the 
same in area ; of a 2-inch cube ; of a 9-inch cube. 

Review pp. 198-202. 

6. Examine caieluWy t\i6 ft^Mt^ on p. 273. Observe: 
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J all ree- 



(1) That the surface of the 
face upon which it rests ooutains 
9 square iucbes. 

(2) That the first layer of 
units of volume contains 9 cubic 
inclies. 

(3) That the whole solid, if 
6 inches high, contains 6x9 
cubic inches, or 54 cubic inches. 

7. How many 1-inch cubes 
are there in the first layer? how 
many in the solid ? 

8. What is the shape of the 
surfaces of the solid? Is each 
surface a rectangle ? 

A rectangular solid is a solid whose surfaces 
tangles. 

9. Observe that the number of inch cubes in the solid is 
equal to the product of its three dimensions. 

10. What is the unit of measure in this solid? 

Observe that 3 x 3 X 6 X 1 cu. in. = 54 ou. in. 

The contents, or volume, of a rectangular solid is found hy 

multiplying the unit of measure by the prodiiet of it» three 
dimensions, when expressed in like units. 
To THE Tkacher. — Secure 144 1-iiich cubes. 

11. Build a cube 2 inches on au edge. 

12. Build a cube 4 inches ou an edge. 

13. Compare the 4-inch cube with the 

14. Give the different units of 
length ; of contents. 

15. Find the contents of a box 3 ft. long, 2 ft. wide, and 
IJ ft. high. 



inch cube. 
of surface ; 



of 
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Written Work 

Excavations are estimated by the cubic yard. 

1. Find the cost, at f .60 a cubic yard, of excavating a 
cellar 36 ft. in length, 24 ft. in width, and 4 ft. in depth. 

36 X 24 X 4 X 1 cu. ft. = 3456 cu. ft., the contents of the cellar. 
3456 cu. ft. -T- 27 cu. ft. = 128, number of cubic yards. 
128 X $ .50 = $ 64, cost of excavation. 

2. This diagram shows the outline of a cellar 6 ft. deep. 
Itg dimensions are given in feet. What is the scale of the 
drawing ? 

3. Find its area in 
square feet. 

4. Find the length of 
its walls. 

5. What is the cost of 
excavating it at $ .42 a 
cubic yard ? 

6. How much will it 
cost to cement the floor at 
$1.26 a square yard? 

7. If a boy inhales 24 
cu. in. of air at a breath, how many times must he breathe 
to inhale 1 cu. ft. ? 

8. 29 pupils and their teacher occupy a schoolroom 30 ft. 
in length, 24 ft. in width, and 12 ft. in height. What is the 
average number of cubic feet of air for each person ? 

9. A city lot 37J ft. by 120 ft. is to have a layer of earth 
1 ft. thick over its surface. Find the number of loads (cubic 

yards) needed and the cost ^t $ .36 a load. ' 
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10. If the rainfall on a certain day was 2^ inches, find the 
number of cubic inches that fell on a lot 26 feet wide and 
100 feet long. Find the number of gallons. 

11. Find the cost of digging a ditch, 60 rd. long, 3^ ft- 
wide, and 6 ft. deep, at 60 ^ a cubic yard. 

12. Memorize this table : 



1 gallon =231 cu. in. 


1 T. coal = about 35 cu. ft. 


1 bushel = 2150.42 cu. in. 


1 T. hay = about 500 cu. ft. 


1 bushel = about 1^ cu. ft 





13. Compare a 3-inch cube with a 4-inch cube. If a 
2-inch cube weighs 6 ounces, how much will a 4-inch cube 
of the same material weigh? 

14. A bin is 8 ft. long, 6 ft. wide, and 4 ft. deep. Esti- 
mate quickly about the number of bushels of wheat or oats 
that it will hold. 

15. A farmer has a tank 12 ft. long, 8 ft. wide, and 6 ft. 
deep. How many gallons of water will it hold ? 

16. Mr. Hoyt's coal bin is 12 ft. long, 8 ft. wide, and 5 ft. 
deep. Estimate quickly the number of tons of coal that it 
will hold. 

17. A hay mow is 20 ft. wide, 60 ft. long, and 16 ft. deep. 
Estimate quickly the number of tons of hay in the mow. 

18. A barrel of apples ordinarily holds 3 bu. How many 
cubic feet are there in such a barrel ? 

19. Estimate quickly the number of bushels of apples in 
a wagon bin 4 ft. wide, 8 J ft. long, and 2 ft. deep. 

20. A cistern is 4 ft. long, 3 ft. wide, and 8 ft. deep. 
How many barrels of water will it hold? 
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REVIEW OF PRACTICAL MEASUREMENTS 

1. How many tiles 12 in. square will be required to lay 
a floor 36 ft. by 15 ft. ? 

2. What is the length of a board walk that is 4 ft. 8 in. 
wide and contains 1350 sq. ft. ? 

3. How many cubic yards of earth must be removed in 
digging a cellar 36 ft. long, 26 ft. wide, and 8 ft. deep ? 

4. Find the number of square feet in a hall 45 ft. long 
and 30 ft. wide. 

5. How many bushels can be pu^ into a bin 12J ft. long, 
10 ft. wide, and 10 ft. deep ? 

6. Find the cost of 30 boards 16 ft. long, 12 in. wide, 
at 5 ^ a square foot. 

7. At $ .80 a bushel what is the value of a bin of com 
16 ft. long, 8 ft. wide, and 4 ft. deep? 

8. What is the number of gallons in a tank 12 ft. long, 
10 ft. wide, and 8 ft. deep ? 

9. How much will it cost to cement the floor of a cellar 
60 ft. long and 28 ft. wide, at $1.35 a square yard ? 

10. At 21 ^ a square yard, how much will it cost to paint 
the four sides of a building 50 ft. long, 20 ft. wide, and 15 
ft. high ? 

u. My farm is in the form of a rectangle, and contains 
40 A. What is its width, if its length is 128 rd. ? 

12. What will be the cost of plastering the ceiling of a 
room 22 ft. by 18 ft., at 26 ^ a square yard ? 

13. A rectangular field contains 6 A. If its lengfth is 
80 rd.^ what is its width.? 



\ 
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14. How many cakes of soap 4 in. by 3 in. by 2 in. can 
be packed in a box whose inside dimensions are 2 ft., 3 ft., 
and 4 ft.? 

15. Find the cost of digging a cellar 42 ft. long, 30 ft. 
wide, and 6 ft. 3 in. deep, at 50 ^ a cubic yard. 

16.' The length of a field is 80 rd., and its width is 30 
rd. How many acres are there in the field ? 

17. What is the number of bushels in a bin 20 ft. long, 
16 ft. wide, and 8 ft. deep ? 

18. A tank 9 ft. square and 8 ft. deep contains how many 
gallons? 

19. A building lot 100 ft. front contains 15,000 sq. ft. 
What is its depth ? 

20. A baseball ground 160 yd. by 170 yd. has a tight 
board fence around it 8 ft. high. How much will the paint- 
ing of the outside of the fence cost at 22 ^ a square yard ? 

21. The area of a right triangle is 560 sq. ft., and its alti- 
tude is 28 ft. What is the base of the triangle ? 

22. How much will it cost to excavate a street 800 ft. long 
Eind 50 ft. wide, to a depth of 18 in., at 36 cents a load ? 

23. A plot of ground in the form of a square is 100 ft. 
on each side. A straight walk 8 ft. wide divides it into two 
equal parts — a lawn for flowers and a garden for vege- 
tables. In the lawn there is a flower bed 5 ft. by 8 ft. 
Draw the plot. 

24. Find the perimeter of the plot ; of the lawn ; of the 
garden ; of the flower bed ; of the walk. 

Find the area in square yards : 

25. Of the plot. 27. Of the flower bed. 

26. Of the lawn. 28. Of the >N^\k, 
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29. How much will it cost to fence the plot at $4^ a 
rod ? 

30. How much will it cost to pave the walk at $1.55 a 
square yard ? 

31. How much will it cost to spade the flower bed at 1.09 
a square yard ? 

32. How much will it cost to sod the lawn, excluding the 
flower bed, at f .36 a square yard ? 

33. A room is 20 ft. long, 16 ft. wide, and 10 ft. high. 
How much will it cost to plaster the walls and ceiling at 1 .30 
a square yard ? 

34. How many gallons of water are there in a tank 12 ft. 
long, 8 ft. wide, and 6 ft. deep, if it is half full ? 

35. A city 5 mi. long and 3 mi. wide is equal in area 
to how many farms of 160 A. each? 

36. How many sods 16 in. square will be required to turf 
a lawn 106 ft. 8 in. long and 50 ft. wide ? 

37. What will be the cost of painting the outside of a 
house 48 ft. long, 30 ft. wide, and 20 ft. high, at f.27 a 
square yard ? 

38. Estimating that 300 cu. ft. of air are required for each 
person, how many persons should occupy a hall 40 ft. long, 
30 ft. wide, and 12 ft. high ? 

39. Measure the length, the width, and the height of your 
schoolroom and estimate the number of cubic feet of air to 
each person in the room. 

40. A street 40 ft. in width and 400 ft. in length is 
excavated to an average depth of 18 in. How many loads 
of earth must be removed, allowing 1 cu. yd. to the load? 
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1. The remainder is 92,568 and the minuend is 202,660. 
Find the subtrahend. 

2. The dividend is 364,450 and the quotient is 9850. 
What is the divisor ? 

3. Add 3.5, .035, 45.006, and 2.06. 

4. Write decimally twenty-five and sixty-one thou- 
sandths ; one hundred twenty-five and five tenths ; and three 
hundred and two ten-thousandths. 

5. What number multiplied by one hundred seventy-nine 
is equal to 848,818 ? 

6. From 2.0011 take 1.9892. 

7. AddJ, 2f,^, ff,and4g. 

8. The multiplicand is 1325 and the multiplier is .0416. 
What is the product ? 

9. If 38 dozen lemons cost $11.40, what is the cost per 
dozen ? 

10. A building is 34 ft. 2 in. wide, and twice as long as 
wide. Find the distance around the walls. 

11. A dealer bought 48 tables at $36 apiece, and sold 
them at a gain of 25%. What was the total amount re- 
ceived for them ? 

12. Find the interest on f 370.50 for 4 yr. at 6%. 

13. Divide 48| by 21f 

14. Divide .65 by 6.5. 

15. How much will it cost to ship a carload of wheat 
containing 42,000 lb. from Fargo, N. D., to Chicago, 111., if 
the freight rate is $.06 a bushel? 

279 
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16. A train leaves one city at 8.15 a.m. and arrives at 
another city at 8.20 P.M. The distance is 430 miles. Find 
the number of miles an hour the train travels. 

17. The steel rails on a railroad weigh 100 pounds to the 
yard. Find the number of tons necessary to lay 5 rd. of 
single track. 

18. How much does an architect receive, at 4%, for the 
plans of a house that cost $8350? 

19. A man's salary is il50 a month. He spends 40% 
of it a year. How much does he save in a year ? 

20. A man purchases 80 acres of land for f 6400, and sells 
the land at 25% gain. How much does he receive an acre? 

21. A real estate man buys a house for $2800 and sells it 
for $3200. What is his gain per cent ? 

22. What is 33^ % of 24? of $4.80? of $62.50? 

23. A piece of land 30 rd. wide and 480 rd. long was 
sold at $62.50 an acre. Find the amount of the sale. 

24. If J of a bushel of oats cost $.40, how much will 
7J bu. cost? 

25. A piece of land 40 rd. long in the form of a rectangle 
contains 5 A. Find its width in rods. 

26. A dairyman owns a cow that averages 3 gal. 2 qt. 1 pt. 
of milk daily. If he sells the milk at $.08 a quart, how 
much will he realize from the cow during the month of May? 

27. How much commission, at 4%, does a salesman receive 
for selling goods to the amount of $16,500? 

28. In a certain city there are 12,600 persons of school 
age, but only 9450 are enrolled in the school. What per 
cent of the persons of school age are there in the school ? 

29. An auctioneer sold $16,200 worth of goods at 2^ 
commission. How muc\\ A.\^ \\\^ o\^w^x \^*e».VvLft from the sale? 
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30. 600 bushcxS of apples from 40 unsprayed trees were 
sold as follows: 100 bu. of perfect fruit at $1 a bushel, and 
600 bu. of scabby and wormy fruit at i.50 a bushel. If 40 
trees sprayed at $.15 a tree yielded 500 bu. of perfect fruit 
@ $1, and 100 bu. of wormy fruit @ $.50, how much was 
gained by spraying ? 

31. A house is insured against fire in the Home Fire 
Insurance Cpmpany, for $2000, for three years at 2%. 
Write a check for the insurance. 

32. A barn is insured for $1000 in the London Insur- 
ance Company, at 1% a year. Write the check for the 
insurance. 

33. Mr. Jones pays 1| % insurance on his store valued at 
$5000. Write the receipt for the insurance. 

34. Mr. Warren bought an automobile in 1917 for $1875. 
The insurance for one year was 2^ % and the repairs cost 
$ 150. Find the cost of. tlie insurance and the repairs. 

35. Mr. Jones had 4 fancy cows, — Flora, Bess, Queen, 
and Daisy. The following table shows the number of pounds 
of milk each gave in a certain week and the per cent of butter 
fat. Find the number of pounds of butter each cow produced 
that week. 

Note. — Butter fat is the richest part of milk from which butter is 
made. A 5 9^ milk contains 5 lb. of butter fat to every 100 lb. of milk. 

Flora 

Pounds of milk 200 

Per cent of butter fat . . . 4.2 

36. Mr. Hunt reckoned his profits on his farm and found 
that in 1916 he had a net profit of 12% on a valuation of 
$3000 ; in 1917, 51% on a valuation of $3000 ; in 1918, lOf % 
on a valuation of $ 3000. Find his proft^.^ iox \)cvfe\}«x^^ ^'^^x-^. 



Bess 


QUFEN 


Daisy 


190 


196 


204 


4.3 


4.32 


4. 
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CUBIC 




FEET 




100,000 



laooo 



1000 



37. Mr. Frank Barnett buys 6 T. 5 cwt. of coal at $7 
a ton, and by paying cash gets a discount of 5%. Write 
his check to the Acme Coal Company, Cleveland, O., on 
your local bank in payment of the bill. Write the coal 
company's receipt. 

38. My natural gas bill 
for the month of February 
was 19,000 cu. ft. at 30^ 
a thousand cubic feet, less 
a discount of 2J % a thou- 
sand cubic feet if paid on 
or before March 2. Write 
the check on your local 
bank in payment of the 
bill if paid in ten days. 

39. My artificial gas bill for the month of February was 
for 3000 cu. ft. at 80^ a thousand cubic feet, less a dis- 
count of 10 % if paid before March 5. Write the check on 
your local bank in payment of the bill if paid March 4. 

Electricity is measured by a unit called a kilowatt hour 
(K. W.H.). A kilowatt hour is the number of kilowatts 
of energy per hour. 

A 16 candle power electric lamp consumes 55 watts of electrical energy 
an hour and 10 and 8 candle power electric lights consume, respectively, 
40 and 32 watts an hour. A kilowatt equals 1000 watts. 

40. If my electric meter on Feb. 1 read 352 K. W.H. and 
I used during February 66 K. W. H., what was the reading 
on March 1 ? At 8^ a kilowatt hour, find the cost of my 
electricity for February. 

41. Read the meters in your own house or in a neighbor's 
house and make practical problems about gas and electric 

light. I 
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42. My electric light bill for the month of February was 
5 7.92. If I received a discount of 10 % on the bill, how 

much did I have to pay ? 

43. A gas meter reads 34,600 cu. ft. January 1, and 
46,700 cu. ft. February 1. The price is 30^ a thousand 
cubic feet, less 2 % discount, if paid before February 10. 
Find the amount of the bill. Write the check in^payment 
of the bill February 9. 




44. Mr. James's electric light meter reads as follows: 
December 1, 1636 K.W.H., January 1, 1742 K.W.H. At 
8ff a kilowatt hour, find the cost of Mr. James's electricity 
for December. Find also the cost of lamp service at J^ a 
kilowatt hour. 

45. If a mile of railroad has a 2 % grade, how much higher 
is one end of the railroad than the other ? 

Hint. —2<fooi 5280 ft. = ? 

46. The top of a hill whose slope is 200 rd. is 100 ft. 
higher than the bottom. How many feet of rise are there 
to the rod ? 

Solution. — 100 ft. to 200 rd. =i ft. to 1 rd. 
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47. On an old road Mr. Barnes's team could haul only 
2500 lb. After the road was graded it could haul 40 % more. 
How many pounds could it haul on the graded road ' 




48. Mary lives 100 rd. uphill from Helen's house. If the 
grade is 8 %, how much higher on the hill is Mary's house 
than Helen's? 

Find the difEerences in elevation between two points in ft 
road running up a grade, indicated as follows: 



Dist.n™ 


P.. ».,<,, 0.... 


DIPPBBKJCE IN EuviTION 


49. 40 rd. 


154 


? 


50. 80 rd. 


2% 


? 


51. 100 rd. 


3% 


? 


52. 1 mi. 


H% 


? 


53. 220 rd. 


6% 


? 


54. 50 rd. 


i% 


? 


55. fiOO ft. 


H% 


1 


56. 400 ft. 


n* 


? 



APPENDIX 

To THE Teacher. — The following subjects, which were purposely 
omitted or condensed in the body of the book, are here presented for the 
convenience of teachers whb think it desirable to teach them. 

FACTORING 

The factors of a number are the integers that, multiplied 

together, will produce that number. They are exact divisors 

of the number since they will divide it an integral number 

of times. 

Thus, the factors of 4 are 2 and 2, since 2x2 = 4; the factors of 6 are 
2 and 3, since 2x3 = 6; the factors of 8 are 4 and 2, since 4 x 2 = 8, or 
2, 2, and 2, since 2x2x2 = 8. 

Oral Work 

1. What two factors will produce 9? 15? 25? 32? 

2. What three factors will produce 8? 12? 20? 42? 

3. What number will divide 13, giving a whole number 
as quotient? Observe that 13 has no factors except itself 
and 1. 

A prime number is an integer that has no other factors 
except itself and 1. All other integers are called composite 
numbers. 

Thus, 5 = 5xl;7 = 7xl. 5 and 7 are prime numbers. 4, 6, 8, 9, 
etc., are composite numbers. 

4. What numbers between and 30 are prime numbers ? 
between 30 and 60 ? 

Prime factors are factors that are prime numbers. 

Thus, 3 and 7 are the prime factors of 21. 
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PRIME FACTORS 

Oral Work 

Find by inspection the prime factors of : 

1. 12 3. 27 5. 35 7. 45 9. 54 

2. 21 4. 32 6. 40 8. 52 10. 60 

Written Work 

1. Find the prime factors of 120. 

Divide 120 by the prime factor 2, which gives the 
quotient 60. Divide 60 and the succeeding quotients 
by the smallest prime factors that will divide each. 
The last quotient, 5, is a prime number. The prime 
factors of 120 are 2, 2, 2, 3, 5 ; that is, 120 = 2 x 2 x 
5 2x3x5 

Every composite number is equal to the product of all its 
prime factors, 

2. Find the prime factors of 700. 

100 )700 We see at a glance that 700 = 100 

7 X 7, or 10 X 10 X 7. Since the fac- 

100 = 10 X 10 = 2x5x2x5 ^^^^ of lO are 2 and 5, the factors of 

700 = 2x5x2x5x7 700 are 2, 5, 2, 5, and 7. 

Find the prime factors of : 



2 

2 
2 
3 


120 
60 
30 
15 



3. 96 


11. 240 


19. 600 


27. 1701 


4. 100 


12. 360 


20. 900 


28. 2142 


5. 108 


13. 432 


21. 1122 


29. 2310 


6. 120 


14. 576 


22. 1155 


30. 2520 


7. 125 


IS. 720 


23. 1225 


31. 3850 


8. 160 


16. 960 


24. 1331 


32. 4199 


9. 180 


17. 300 


25. 1575 


33. 4235 


10. 210 


18. 400 


26. 1596 


34. 5145 
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GREATEST COMMON DIVISOR 

Oral Work 

1. Name a number that will divide 8 and 12 exactly ; 10 
and 15 ; 12 and 16. 

A common divisor (c. d.) of two or more numbers is a 
number that divides each of them exactly. Thus, 4 is a com- 
mon divisor of 16 and 21. 

The greatest common divisor (g. c. d.) of two or more 
numbers is the greatest number that will divide each of them 
exactly. Thus, 8 is the g. c. d. of 16 and 24. 

2. Name the g. c. d. of 12 and 16 ; of 20 and 30 ; of 18 
and 27 ; of 10 and 15 ; of 22 and 33 ; of 63 and 81. 

The greatest common divisor of two or more numbers is the 
product of all their common prime factors. 

Written Work 

1. Find the greatest common divisor of 24, 36, and 48. 

2^24 36 48 Divide all the numbers by a common prime fac- 

oxTo To 24 ^^^' ^" *^® same way divide the quotients until 

Q\« Q — To *^^^ *^® prime to each other. The divisors 2, 2, 

1 and 3 are all the common prime factors. Hence the 

2 3 4 g. c. d. of 24, 36, and 48 is 2 X 2 X 3, or 12. 

2. Find the greatest common divisor of 165 and 210. 

3^165 210 Dividing each number by 3 and the quotients by 5, 

CN re ijK you find that the only prime factors common to both are 

^ — 3 and 5. Hence their product, 15, is the greatest com- 

^^ ^^ mon divisor of 165 and 210. 

Find the greatest common divisor of : 

3. 72 and 108 5. 391 and 697 7. 408 and 544 

4. 36 and 90 6. 135 and 270 8. 190 and 570 

Note. — The chief application of greatest common divisor is in reduc- 
ing fractions to their lowest terms. 
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LEAST COMMON MULTIPLE 
Oral Work 

1. Name a number that contains 3 and 4 a whole num- 
ber of times ; 4 and 5. 

A common multiple of two or more numbers is a number 
that can be divided exactly by each of them. Thus, 24 is a 
common multiple of 3 and 4. 

2. Name the least number that can be divided exactly by 
3 and 4 ; by 6 and 8 ; by 5 and 6. 

The least common multiple (1. c. m.) of two or more num- 
bers is the least number that can be divided exactly by each 
of them. Thus, 12 is the 1. cm. of 3 and 4. 

3. Name the 1. c. m. of 4 and 5 ; of 6 and 8 ; of 6 and 9. 

Written Work 
' 1. Find the 1. c. m. of 16 and 24. 

16 = 2x'^x2x2 ^ occurs 4 times as a factor in 16. It must, 

^. r^ Z ^ « therefore, be used 4 times in the L c. m. 3 
y\ ^ /^ w occurs once as a factor in 24. It must, there- 
fore, be used once in the 1. c. m. The 1. c. m., therefore, of 16 and 24 is 
2 X 2 X 2 X 2 X 3, or 48. 

2. Find the l.c.m. of 6, 12, 16, and 24. 

o « f <a 1 o Since 6 and 12 are exact divisors of 24, a 

2 )P Ip 16 24 nmltiple of 24 is also a multiple of 6 and 12; 

2 ) 8 12 hence 6 and 12 may be rejected. Divide the re- 

2)4 6 maining numbers by any prime factor that will 

2 3 divide two or more of them. In the same way 

divide the quotients until no two of them have a 

common divisor. 2 occurs 4 times in 16 ; hence it must be used 4 times 

in the 1. c. m. 3 occurs once in 24 ; hence it must be used once in the 1. c. m. 

Therefore the 1. c. m. of 6, 12, 16, and 24 is 2 x 2 x 2 x 2 x 3, or 48. 

The least common multiple of two or more numbers is the 

product of all their prime factoids each used as often as it occurs 

in a7iy one of the niunher^. 
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Note. — The chief application of least common multiple is in finding 
the lowest common denominator of several fractions, in order to make 
them similar. / 

Find the least common multiple of : 

3. 15, 20, 30 9. 64, 72, 108 15. 27, 45, 63 

4. 18, 24, 36 10. 72, 84, 120 16. 28, 40, 56 

5. 14, 21, 42 11. 54, 81, 135 17. 36, 48, 64 

6. 27, 54, 63 12. 8, 12, 16, 20 18. 32, 52, 65 

7. 32, 48, 96 13. 16, 24, 32 19. 50, 60, 70 

8. 36, 64, 63 14. 20, 35, 42 20. 55, 75, 88 

PAINTING AND PLASTERING 

Painting, plastering, and kalsomining are generally meas- 
ured by the square yard. In some localities an allowance is 
made for doors and windows, but there is no uniform rule 
in practice. 

Written Work 

1. How much will it cost to paint a ceiling 18 ft. long 
and 15 ft. wide at 22 ^ a square yard ? 

2. How much will it cost to kalsomine the walls and ceiling 
of a hall 30 ft. long, 9 ft. wide, and 15 ft. high, at 15 ^ a square 
yard ? (Observe that the perimeter of the hall is 78 ft.) 

3. How many square yards of plastering are there in a 
room 21 ft. long, 18 ft. wide, and 12 ft. high, making no 
allowance for openings ? 

4. How much will it cost, at 50 ^ a square yard, to plaster 
a room 24 ft. by 19J ft. by 15 ft. ? 

5. A hall is 120 ft. by 66 ft. by 22J ft. How much will 
it cost to paint the walls and ceiling, at 23 ^ a square yard ? 

HAM. STAND. AR. II 19 
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MEASUREMENT OF LUMBER 

A board 1 foot 

square and 1 inch 

thick or less is a 

board foot. 

^^^ A hoard foot is the 

^^!> "7^ Z^ !7 1^ unit in measuring 

lumber. 




■^ ^ ^ A . 



Oral and Written Work 

1. Draw on the blackboard a figure to represent a board 
4 feet long, 1 foot wide, and 1 inch thick. 

2. Show that this board contains 4 board feet. 

3. How many board feet are there in a sill 4 ft. long, 1 ft. 
wide, and 4 in. thick? 

Observe : 

(1) That the sill is . 4ft. 



equal to 4 boards 4 ft. ^^^'^ ^y^ ^^ ^ 
long, 1 ft. wide, and 




1 in. thick. 

(2) That each board contains 4 board feet. 

Hence the sill contains 4x4x1 hoard foot = 16 board feet. 

The number of board feet in a piece of lumber equaU th 
number of hoard feet in one surface multiplied hy the nuTnber 
of inches in thickness. 

Find the number of board feet in the following : 

4. A plank 12 ft. long, 12 in. wide, and 2 in. thick. 

5. A board 12 ft. long, 9 in. wide, and 1 in. thick. 

6. A plank 15 ft. long, 12 in. wide, and 3 in. thick. 

7. A plank 16 ft. long, 18 in. wide, and 2 in. thick. 
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8. A sill 20 ft. long, 10 in. wide, and 6 in. thick. 

9. A sill 30 ft. long and 12 in. square. 

Lumber is usually sold at so much a 1000 (M) board feet 
Find the cost of the following lumber : 

10. 5000 ft. at 140 per M. 

11. 500 ft. at f 34 per M. 

12. 10^850 ft. at $ 30 per M. 

13. 8000 ft. at $50 per M. 

Small bills of lumber are usually estimated at so much a 
board foot. 

A pile of wood, of 4-foot sticks, 8 ft. in length and 4 ft. 
in height, is called a cord of wood. 

4 X 4 X 8 X 1 cu.//!.= 128 cu. ft. = 1 cord of wood. 

14. How many cords are there in a pile of 4-foot wood, 
160 feet long and 4 feet high ? 

15. Two men cut several piles of 4-foot wood that measure 
in all 640 feet in length and 4 feet in height. How many 
cords do they cut and how much do they receive for the 
work, at $5.50 per cord ? 

Wood is frequently cut for house purposes into short 
lengths from 16 in. to 2 ft. The price of such a cord varies 
according to the length of the sticks. 

The number of cords of short wood in a pile i% found by 
dividing the number of square feet in one side by 32. 

16. At a school building there is a pile of 16-inch wood 80 
ft. long and 4 ft. high. Find its cost at $1.50 per cord. 

17. Two men cut 4 cd. of 2-foot wood each day for 16 
da. Find the cost of the cutting at 70 jf per cord. 

18. One side of a pile of 2-foot wood contains 400 sq. ft. 
Find the number of cords it contains. 
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PERCENTAGE 
Finding a number wh^ a per cent of it is given. 

Oral Work 

1. If J of a number is 5, what is the number? 

2. If 60 % of a number is 5, what is the number? 

Solution. — 50 %, or J, of the number = 5 ; | of the number = 2 x 5, or 
10. 

Find the number of which : 

3. 10 is 25 % 8. 40 is 20 % 13. 75 is 75 % 

4. 25 is 50% 9. 10 is 5% 14. 70 is 87^ % 

5. 20 is 33J% 10. 60 is 12^% 15. 60 is 62J % 

6. 15 is 60% 11. 30 is 66| % 16. 90 is 37^ % 

7. 60 is 75% 12. 50is62J% 17. 75is83J% 

• 
Written Work 

1. Find the number if 25 % of it is 128. 

128 ^ . 25 = 512 Since 128 is .25 times the number, the 

Test : .25 X 512 = 128 number = 128 -^ .25, or 512. 

Divide the given number by the rate per cent. 
Find the number if : 

2. 10 % of it is $35 8. 62J % of it is 175 

3. 20 % of it is *38 9. 75 % of it is *96 

4. 30 % of it is 145 10. 60 % of it is *84 

5. 121- % of it is f 56 U. 8 % of it is $24 

6. 33J % of it is $ 65 12. 35 % of it is 142 

7. S7j%ofitisn2 -L^. ST^foof itis*70 
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14. A boy pays f 5, or 20% of his month's pay, for a pair 

of shoes. How much does he earn in a month ? 

« 

15. A teacher pays $40 a month for board and lodg- 
ing, and this is 40 % of her salary. What is her monthly- 
salary ? 

16. What is the cost of a house on which 25% is gained 
when it is sold at a profit of $2600? 

17. If a profit of fl50 is 6% of the cost, what is the 
cost? 

18. A man drew out 24 % of the money he had in bank 
to invest in an automobile costing $2880. How much 
money had he in the bank at first ? 

19. Arthur deposits $160 in a savings bank, which is 
25 % of his earnings for a year. Find his earnings for the 
year. 

20. Mary saves $25 a month, which is 33J% of her 
monthly salary. Find her monthly salary. 

21. A farmer's account at the end of the year shows a 
saving of $465. If this is 16% of the gross earnings of the 
farm, how much did the farm yield ? 

22. The taxes on Mr. Appleton's farm are $24.60 and 
he pays at the rate of 2%. For how much is the farm 
assessed ? 

23. Mr. Cowperthwait has his buildings insured at 1 % 
anrl pays $60 insurance. For how much are his buildings 
insured ? 

24. A man has his automobile insured against fire at 1 % 
j^ year. If he pays $10 insurance, for how much is his auto- 
fa. )bile insured ? 



TABLES FOR REFERENCE 



liquid Measures 



— 1 pint 
= 1 quart 
= 1 gallon 
= 4qt.=^pt. 



4 gills 
2 pints 
4 quarts 
Igal. 

The gill 18 now seldom used. 

The standard unit of liquid measure is the gallon. 

1 gallon = 231 cubic inches V, 

1 cubic foot = nearly 7 J gallons \ 

31 J gallons = 1 barrel 1 in measuring the capac"^ 
63 gallons = 1 hogshead of cisterns and vats 
1 gallon of water weighs nearly 8J pounds '> 

1 cubic foot of water weighs nearly 62 J pounds 



Dry Measures 

2 pints = 1 quart 

8 quarts = 1 peck 

4 pecks = 1 bushel 

1 bu. =4 pk. =32 qt. = 64 pt. 

Our standard unit, the Win- 
chester bushel, used for measuring 
shelled grains, = 2150.42 cu. in., or 
nearly IJ cubic feet. In form it 
is a cylinder 18i inches in diame- 
ter and 8 inches deep. 

The dry gallon = 268.8 cu. in. 

The standard English bushel = 
^J8.192 cu. in. 



Measures of Length 
12 inches =1 foot 



\ 



3 feet 

5 J yards 
161 feet 
320 rods ^ 
5280 feet 



= 1 yard 
= 1 rod 

= 1 mile 



1 



' 



1 mi. = 320 rd. = 1760 yd. = ;| 
ft. = 63360 in. 

The standard unit of leng*| 
the yard. 

A nautical mile (knot) = 60! 
ft. or nearly 1.15 common mi; 
A league = 3 nautical miles ; 
fathom, used in measuring t 
depth of water, = 6 ft. ; a hai 
used in measuring the height 

^94 
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Measures of Surface 

144 square inches = 1 square foot 
9 sijuare feet = 1 square yard 
dOJ square yards = 1 square rod 
160 square rods 1 
43560 square feet j = ^ ^^® 

640 acres = 1 square mile 

1 mile square = 1 section 
36 square miles = 1 township 

) acre is not a square unit like the square foot, the square yard, etc* 
. in the form of a square, it is nearly 209 feet on a side. 

Surveyors' Measures 

7eyon and engineers formerly used the Gunter*s Chain, It is 66 feet 
kud divided into 100 Hnks of 7.92 inches each. The tables are as 
's: 

Surface 



Length 

7.92 inches = 1 link 
lOOiinks = 1 chain 
80 ohains = 1 mile 



16 square rods = 1 square chain 
10 square chains = 1 acre 



$y now generally use a steel tape 50 f t. tb 100 ft. long divided into 
ad tenths of a foot; or a chain 50 ft. to 100 ft. long having links 
k foot in length, divided into tenths of a foot. 
\d Measure is computed by dividing the number of square feet of 
iO by 43560, the number of square feet in an acre, and changing the 
$1 of an acre to square rods, etc. 

Measures of Volume 

1728 cubic inches = 1 cubic foot 
27 cubic feet = 1 cubic yard ; 

nbic yard of earth is considered a load. 

(hNI of 4 foot wood is a pile of wood 8 feet long and 4 feet high, the 
averaging 4 feet in length, making 128 cubic feet in the pile. 
Qfd of short wood is a pile of wood 8 feet long and 4 feet high, the 
«r of cords in a pile being computed by multiplying the length of 
le in feet by the height in feet, and dividing t\i^ ^xo^xsfiX* Vj ^>i»« 
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REFERENCE TABLES OF MEASURES 



Avoirdttpois Weight 






16 ounces = 1 pound 
100 pounds = 1 hundredweight 
2000 pounds = 1 ton 
2240 pounds = 1 Imig ton 

1 T. =20cwt. = 20001b. = 

32000 oz. 
The standard unit of weight is 
the pound = 7000 grains. 
1 Av. oz. = 437i grains 



* 60 pounds = 1 bu. of wheat or 
of potatoes 

* 56 pounds = 1 bu. of shelled 
corn or of rye 

*70 pounds = 1 bu. of com in ear 

* 32 pounds = 1 bu. of oatp 

* 48 pounds = 1 bu. of buckwheat 
or of barley 

196 pounds = 1 bbl. of flour 
200 pounds = 1 bbl. of beef or pork 
* In most states. 

The long ton is used in the United States custom houses and in the 
wholesale transactions in coal and iron. The long cwt. = 112 lb. 

Measures of Time 



Thirty days have September, 
April, June, and November. 
All the rest have thirty -one 
Save February, which alone 
Has 28, and one day more 
We add to it one year in four. 



The true solar year is 365 days, 5 hr., 48 min., 46 sec. The standard 
unit of time is the day, which is divided into 24 hours, counting from 
midnight to midnight. In business transactions, 30 days are considered 
a month, and 12 months are regarded as a year. 

The centennial years divisible by 400, and all other years divisible by4> 
are leap years. 

United States Money 

10 mills = 1 cent 
10 cents = 1 dime 
10 dimes = 1 dollar 
10 doWaia - \ ft'a.^^ 



60 seconds 


= 1 minute 


60 minutes 


= 1 hour 


24 hours 


= lday 


7 days 


= 1 week 


12 months ) 
365 days 


= 1 common year 


366 days 


= 1 leap year 


10 years 


= 1 decade 


100 years 


= 1 century 



V 



INDEX 



Abstract number, 19. 
Accounts, 225-228. 
Accuracy, tests in, 63, 90, 95, 
225. See also Testing results. 
Addends, 12. 
Addition, by endings, 12. 
defined, 12. 

of common fractions, 29-42, 
50-54, 59-64, 102-104, 210, 
211. 
of decimal fractions, 117-119, 

169-172, 219, 220. 
of denominate numbers, 245. 
of integers, 12-15, 90-92, 151- 
155. 
Agent, defined, 262. 
Aliquot parts, of 100, 83, 249. 

of $1, 83-85, 162. 
Altitude of triangle, 270. 
Amount, in addition, 12. 

in interest, 264. 
Appendix, 285-293. 
Approximate results. 111, 112, 145, 

235, 275. 
Arabic numbers, 7, 8. 
A.rea, defined, 193. 
of rectangle, 194. 
of right triangle, 271. 
Austrian method of division of 

decimals, 178. 
Avoirdupois weight, tables of, 
235, 238, 296. 

Balance of accounts, 225, 226. 
Base, of percentage, 251. 

of triangle, 270. 
Bills, 136-141, 203-206. 

discounting, 259-262. 



Bins, problems about, 275-277. 
Board foot, 290. 

Cancellation, 74, 105, 106. 
Caret, in division of decimals, 

178, 179. 
Cash account, defined, 225. 
Cash discount, 259. 
Change, making, 191. 
Check, defined, 208. 
Checking results, 13, 16, 17, 20, 

21, 23, 24, 64, 90, 91, 93, 

97, 118, 119, 154, 158, 169, 

173, 219, 245, 253. 
Cisterns, problems about, 176, 

275. 
Commercial discount, 258-262. 
Commission, 262, 263. 
Common denominator, 48. 
Common divisor, 287. 
Common fractions, 27-82, 101- 

110, 153, 155, 157, 159, 161- 

164, 209-218. 
addition of, 29-42, 50-54, 59- 

64, 102-104, 210, 211. 
defined, 28. 

division of, 76-80, 107, 212. 
multiplication of, 65-75, 104- 

106, 211,. 212, 220, 221. 
notation and numeration of, 29. 
reduction of, 43-50, 101, 102, 

128, 209, 210. 
subtraction of, 29-42, 55-58, 

59-64, 102-104, 210, 211, 

219, 220. 
Common multiple, 288. 
Complex decimal, 180. 
Composite numbet, da^a^<5i\,^^^Si. 
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INDEX 



Compound denominate number, 

229. 
Concrete number, 19. 
Cord of wood, 291, 295. 
Counting table, 244. 
Creditor, defined, 205. 
Cube, defined, 198. 

Dates, time between, 246. 
Debtor, defined, 205. 
Decimal fractions, 113-129, 165- 
188, 219-224. 
addition of, 117-119, 169-172, 

219, 220. 
defined, 114, 165. 
division of, 125-128, 176-180, 

221, 222. 
multiplication of, 122-125, 172- 

176. 
notation and numeration of, 

114-116, 166-168. 
reduction of, 116, 117, 180, 181. 
subtraction of, 120, 121, 169- 
172. 
Decimal point, 9, 113, 114, 165. 
Denominate numbers, 86-89, 229- 
246. 
addition of, 245. 
defined, 86. 

reduction of, 87, 88, 230-244. 
subtraction of, 245, 246. 
Denominator, defined, 28. 
Diagonal, defined, 270. 
Difference, defined, 15. 
Discount, defined, 258. 
Discounting bills, 259-262. 
Dividend, defined, 22. 
Divisibility tests, 45. 
Division, by 10, 100, 1000, etc., 23. 
defined, 22. 
of common fractions, 76-80, 

107, 212. 
of decimal fractions, 125-128, 

17&-180, 221, 222. 
of integers, 22-24, 97, 162. 



Division, of United States money, 

24. 
Divisor, 22. 

Dollars and cents, 9, 24, 113. 
Drawing to scale, 130-135,267-270. 
Dry measures, 233, 275, 294. 

Economy in calculation, 95, 111, 

112, 142, 144-150, 162-164, 

186. 
Electricity, problems about, 280, 

281. 
Equivalent fractions, 29. 
Equivalent per cents, fractions, 

and decimals, 248. 
Estimating results. 111, 112, 145, 

235, 275. 
Exact divisor, 285. 
Excavations, problems about, 274, 

275, 276, 277. 

Factor, defined, 25, 285. 

Factoring, 285, 286. 

Farm problems, 54, 60, 62, 89, 

98, 100, 171, 189-192, 204, 

206, 234, 255, 279-282, 284. 
Fencing problems, 241, 278. 
Figures, notation by, 7. 
Footing bills, 136. 
Foreign money, 172. 
Fractional parts of numbers, 68- 

70, 211. 
Fractional relations, 80, 213, 214. 
Fractions, common, 27-82, 101- 

110, 153, 155, 157, 159,161- 

164, 209-218. 
decimal, 113-129, 165-188, 219- 

228. 
defined, 28. 

expression of division, 101. 
Freight, problems about, 61, 283. 

Gas, problems about, 70, 280. 281. 
Graphic representation, 133. 
\ Gt^^l^^t common divisor, 287. 
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Heating, problems about, 75, 280. 

Higher tOTms, 43, 44. 

Home, problems about, 70, 18^ 

192. 
Household economy, problems 
about, 70, 189-192. 

Improper fraction, 46. 
Indorsing checks, 208. 
Industrial problems, 54, 150, 190. 
Insurance problems, 281. 
Integer, or integral number, 25. 
Interest, simple, 264h266. 
Interpretation of problems. 111, 

112, 144-150. 
Inverted fraction, 77. 

Land measures, 268, 295. 

Leap year, 241. 

Least common denominator, 48, 

288. 
Least common multiple, 288. 
Length measures, 240, 294. 
Lighting problems, 280, 281. 
Like numbers, 14. 
Liquid measures, table of, 230, 

275, 294. 
Loss, in business, 257. 
Lower terms, 43, 44. 
Lowest terms, 43, 45. 
Lumber measurement, 290, 291. 

Marketing problems, 72, 84, 139- 

142, 217, 256. 
Measurements, 130-135, 193-202, 

267-278. 
Mensuration, 193-202, 267-278. 
Mental estimates. 111, 112, 145, 

235, 275. 
Minuend, defined, 15. 
Mixed decimal, defined, 118, 167. 
Mixed numbers, addition of, 52-54. 

defined, 29. 
Mixed numbers, division by, 79. 
division of, 78. 



Mixed numbers, fractions reduced 
to, 46. 
multiplication by, 70-72. 
multiplication of, 66-68. 
reduction to fractions, 47. 
subtraction of, 56-63. 
Multiple, defined, 25, 288. 
Multiplicand, 18. 
Multiplication, by 10, 20, 100, etc., 
19, 172. 
defined, 18. 
of common fractions, 65-75, 

104-106,211,212,220,221. 
of decimal fractions, 122-125, 

172-176. 
of integers, 18-21, 95,96, 160, 161. 
Multiplier, 18. 

Naught, 8, 9. 

Net price, defined, 258. 

Notation and numeration, 7-11. 

of common fractions, 29. 

of decimal fractions, 114-116, 
166-168. 

of integers, 7, 8. 

of United States money, 9. 

Roman, 10, 11. 
Numerator, defined, 28. 

Oblong, defined, 193. 
Orders, of numbers, 7. 

Painting, 198, 276, 278, 289. 

Parallel lines, 193. 

Parcel post problems, 190. 

Partition, 22. 

Pajonent, terms of, 259. 

Per cent, 247. 

Percentage, 182-184, 247-263, 292. 

defined, 251. 
Periods of numbers, 7. 
Place value, 7, 

Postage, problems about, 190. 
Practical measurements, 130-135. 
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Practical problems, 98-100, 111, 

139-142, 196-198, 22^229. 
Prime factors, 285, 286. 
Prime number, defined, 285. 
Principal, defined, 264. 
Product, defined, 18. 
Profit and loss, 254, 256, 257, 259. 

Quotient, defined, 22. 

Rate, of interest, 264. 

of percentage, 251. 
Ratio, 102, 213, 214. 
Receipts, 206-208. 
Rectangle, area of, 194. 

defined, 193. 
Rectangular solid, 199, 273. 
Reduction, of common fractions, 
43-50, 101, 102, 128, 209. 

of decimal fractions, 116, 180. 

of denominate numbers, 87, 88, 
230-244. 
Remainder, in division, 22. 

in subtraction, 15. 
Reviews, 35, 90-112, 151-164, 

185-187, 209-228, 276-284. 
Right angle, defined, 193. 
Right triangle, 270, 271. 
Roman numbers, 10, 11. 

Saving money, 53, 147, 184, 263. 
Sa\angs banks, 53, 147, 184, 263. 
Scale drawing, 132-135, 267-270. 
Sewing, problems about, 89, 192. 
Short methods, 95, 111, 112, 142, 

144-150, 162-164, 183, 235. 
Similar fractions, defined, 48. 
Simple accounts, 225-228. 
Simple denominate numbers, 229. 
Simple interest, 264-266. 
Squares of numbers, 161. 
Stationers* measures, 244. 
Subtraction, defined, 15. 



Subtraction, of common fractions, 
2^-42, 55-58, 59-64, 102-104, 
210, 211, 219, 220. 
of decimal fractions, 120, 121, 

169-172. 
of denominate numbers, 245, 

246. 
of integers, 15-18, 92-95, 156- 
160. 
Subtrahend, defined, 15. 
Sum, defined, 12. 
Surface, measures of, 193-198, 

267-272, 295. 
Surveyors' measures, 295. 

Tables of common measures, 230- 

241, 294-296. 
Tanks, problems about, 275-278, 
Telegraph problems, 149, 215. 
Telephone problems, 81, 149. 
Terms, of fractions, 29. 

of payment, 259. 
Testing results, 13, 16, 17, 20, 21, 

23, 24, 64, 90, 91, 93, 97, 118, 

119, 154, 158, 169, 173, 219, 

245, 253. 
Time, between dates, 246. 
in interest, 264. 
measures of, 241, 296. 
Time exercises, 14, 17, 63, 90, 93, 

95, 142, 161. 
Trade discount, defined, 258. 
Travehng, problems about, 53, 67, 

71, 72, 74, 99, 119, 120, 144, 

184, 216, 217, 243, 280. 
Triangle, defined, 270. 

Unit, defined, 28. 
United States money, 9, 24, 113. 
table of, 19, 296. 

Volume, measure of, 198-202, 
272-275, 295. 
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